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Allen-Bradley Solenoid Starters 
popular at 1935 Machine Tool Show! 


WHY? Because Bulletin 709 sole- 
noid starters were designed for built-in 
applications on motorized machines. 
Check the outstanding features which 
made these starters so popular at the 
recent Cleveland Machine Tool Show. 
You will find that they also cover your 
requirements. 


If you are modernizing your equipment—if you are 
incorporating the advantages of built-in control in 
your new machines—by all means investigate the 
Allen-Bradley 709 solenoid starters. In these modern 
starters you will find every advantage of performance, 
size, and appearance. Built in three sizes, these re- 
markable starters handle motor drives 
up to 30 H. P., 220 volts; 50H. P., 

440-550 volts. Just drop a request 
for the latest bulletin—write, today! 


Allen-Bradley Co. 
1309 S. First St., Milwaukee, Wisconsin 


Allen-Bradley 


The smallest starter on the market for 
its rating. Ideal for mounting several 
units side by side in small spaces avail- 
able in the housings of machine tools. 


Switch mechanism is mounted as a unit 
on a steel plate. Switches can be 
mounted on metal surfaces or machine 
frames without additional insulation. 


Molded hood completely encloses arc. 
There is no danger of flashover. Start- 
ers can be mounted closely in gangs 
allowing only Underwriters’ clearances. 


’—All wiring and electri- 
cal connections are clearly visible and 
accessible from the front of the starter. 
There is no back-of-panel wiring. 


> — Double - break 
silver- lies contacts never need to be 
filed or dressed. You can install the 
Bulletin 709 starter ... and forget it. 
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BALL BEARINGS 


S$ 


TO THE 
ELECTRIC: 
MOTOR 


7. cut time and cost of lubrication—using 
grease at one or two year intervals. 


They eliminated thrust load problems— being 
the most efficient thrust carriers known. 


Then, with thrust taken care of and leakage 
prevented by non-fluid lubricant, a motor could 
be mounted in any,position from horizontal to 
vertical without shifting the end bells. 


Many thousands of motors with New Departure 
Ball Bearings have demonstrated for years that 
ball bearing dependability, accurate support and 
long life make them the logical choice, where 
profits must be assured by low maintenance and 
operating costs. 


The New Departure Mfg. Company, Bristol, 
Conn. Sales and Engineering Branches at Detroit, 
Chicago, San Francisco, London. 


New Departure also makes the Variable Speed 
Transitorg. 


Nothing ols like «hall @ 


« NEW DEPARTURE » 
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F-M vertical (ring type 
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PROTECTED POWER 
OR MACHINE TOOLS 


F-M fan-cooled motors power 
this Norton grinding machine 





F-M totally enclosed self-ventilated motor provides its own 
two-direction ventilation — seals out metal dust and abrasives 


Many large users of machine tools have 
found in Fairbanks-Morse totally-en- 
closed fan-cooled motors that extra 
stamina and mechanical excellence which 
reduce servicing and lower produc- 


tion costs. 


Its own specially developed two-way 
ventilation system, including its two non- 
clogging one-piece fans and its cast-iron 
enclosing shields, guarantees that the 
motor will not fail in the presence of 


dust, dirt, metallic particles, steam, 


moisture, abrasives or even corrosive 
gases or fumes in the air. 


Fairbanks-Morse welcomes the oppor- 
tunity to cooperate in selecting and 
applying the best suited motors for the 
service required. 


Before you recommend or select a motor 
for any purpose, investigate the added 
protection and extra life Fairbanks- 
Morse motors offer. Fairbanks, Morse 
& Co., Chicago, Ill. Branches in princi- 
pal cities. 


IRBANKS-MORSE 
MOTORS 


ING AND WEIGHING EQUIPMENT 


6475EA40.90 
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= | You see here only a representative few of the many flex- 
ible cords and fixture wires made by Roebling. These 
‘aad products are available in a complete and varied line... 
e 
ska» and all measure up to the very high standards of quality 
orse which Roebling has maintained for more than 40 years. 
inci- 


Magnet Wire » Heater Cord » Lamp Cord » Special Portable Cords » Enameled 
Wire » Small Enameled Coils » Solenoids » Automotive Cables » Apparatus 
Control Cables » Instrument Wire and Cables » Annunciator Wire » Radio Wires » 
Rubber Covered Fixture Wire » Heat Resisting Wire » Moving Picture Cord » 
Stove Wire, Solid and Stranded » And a wide variety of other wires and cables. 


JOHN A. ROEBLING’S SONS CO., TRENTON, N. J. 


Branches in Principal Cities 










7: ONLY A FINE PRODUCT MAY BEAR THE NAME ROEBLING 
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Illustrating the adaptability and forming qualities of National H-A-R-D Vulcanized Fibn 


Spoons... cut from a sheet of National H-A-R-D Vulcanized Fibre. Die-cut and 
formed —in one operation. Bowl and handle are cupped in opposite directions, 
without crimp or break in the fibre where the forming changes direction. Light. 
Rigid. Smooth. Non-splintering... Nearly every day, somebody, in some industry, 
working with our engineering department, finds in the properties and characteristics 
peculiar to National H-A-R-D Vulcanized Fibre and/or Phenolite, laminated bake- 
lite, a new short cut, betterment or economy in product or plant equipment. 


NATIONAL VULCANIZED FIBRE COMPANY NVE 
WILMINGTON, DELAWARE, U.S.A. (OFFICES IN PRINCIPAL CITIES) 
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i. Canopy Tumbler Switch 
2. Refrigerator Lampholder 
3. 2-filament Lamp Switch 





. Appliance 

. “Lumiline’’ 
>. Lampholder 

. Textolite Lampholder 





@ Thousands bought these smartly styled ap- 
pliances. Faultless performance pyramided 
sales and the manufacturers truly “went to 
town.” 


These manufacturers had the foresight to 
equip appliances with dependable accessories, 
of proven performance. They took no chance 
that a faulty cord set might shatter acceptance 
of a fine product. They knew well that “the 
little things count” ! 


Play safe — equip all of your appliances with 
well-engineered, reliable General Electric Ac- 
cessories. G-E Connectors, Switches, Recepta- 
cles, Cord Sets, etc., assure efficient perfor- 
mance by your appliances. There is a wide 
selection. Special accessories can be designed 
and manufactured on request. Write Section 
Q-2712, Merchandise Department, General 
Electric Company, Bridgeport, Connecticut. 


Switch 


eee ae 8. Special Flush Receptacle 


9. All-rubber Unicord 
10. Textolite Connector 


ACCESSORY EQUIPMENT 


MERCHANDISE DEPARTMENT, GENERAL ELECTRIC COMPANY, BRIDGEPORT, CONNECTICUT 
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ONLY A SPRING WASHER HAS 
ee Wwe Auitinn TO COMPENSATE 


FOR WEAR AND LOOSENESS... 


Spring Washers keep machinery 
tight and smooth-running in spite of 
wear and vibration. By compensating 
for play and looseness, they prevent 


squeaks and rattles. Their exclusive 


feature... Live Action 





it! 15 NO SPR FOR, 
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. eliminates cus- 


tomer “squawks.” 


SPRING WASHER INDUSTRY 
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It often happens that we meet a consumer of wrought Phosphor Bronze or Nickel Silver, who is experiencing dif- 
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ficulties involving the use of these metals. For example, he may have trouble with the manufacturing operations 
necessary to produce a certain part, which results in costly delays. Again, the performance of a finished Phos- 
phor Bronze or Nickel Silver part may not be up to par, which results in rejections. In either case, we usually 
find that the specification covering the metal from which the part is made, was incorrectly developed. 


When troubles of this nature assume major proportions, manufacturers are, of course, quick to correct them. 
However, in a great many instances, consumers experience ever-recurring troubles of this type which—because 
they are not precisely of major proportions—are passed over as ‘“‘one of those things which we have to put up 
with”’. To accept trouble of that kind as something unavoidable, is no longer necessary. 


The Riverside Metal Company has specialized in the production of wrought Phosphor Bronze and Nickel Silver 
for over 38 years. As a result, it has the facilities, equipment, experience and ability to produce these metals to 
specifications which will eliminate even the minor difficulties which you may now experience. You can prove 
this to your own satisfaction by testing samples of our metals; they are furnished to manufacturers free of 
charge, and upon receipt of such information as will enable us to produce them for the particular part you have 
in mind. 


The Riverside Metal Company 


SHEET 
STRIP RIVERSIDE. Burlington County NEW JERSEY 
WIRE NEW YORK HARTFORD CLEVELAND CHICAGO 


PHOSPHOR BRONZE NICKEL SILVER 


Beryllium Copper 
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ITS THE NEW ‘FRONT END’ STYLING. 


“Improved appearance” was the most universal claim at | 
the 1935 Automobile Show. And the most universal new 
design feature was the ZINC Alloy Die Cast radiator | 
grille. Die castings give these new cars an appearance of | 
solidity, a structural integrity, which they have never 
gained by any other method of fabrication. The poss 
bility of ZINC Alloy Die Castings doing an equally im- 

Most Die Castings “are specified with this metal portant job for you should be carefully investigated. 


THE NEW JERSEY ZINC COMPANS® 


160 FRONT STREET Bine NEW YORK CITY 
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ANY designers and manu- 
facturers are coming to rec- 
ognize the advantages of 
housings and casings molded from 
plastics. This is witnessed by the 
number of those in use for electrical 
machines and instruments as well as 
for other similar products. On the 
other hand, there seems still to be a 
lack of understanding in some quar- 
ters concerning the merits of such 


casings or at least a failure to recog- 
This may be 


nize their advantages. 
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That molded plastic housings and cas- 
ings have made rapid strides in the 
field of electrical products is highly 
Here are some representa- 
tive citations of why progressive manu- 
facturers are using plastics. 
discussion of light metal die-castings 


1935 
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Why Plastics for Housings 
and Casings? 


A similar 


issue. 









1933 










This automobile radio control unit has 
front and knobs molded from one brand 
of ivory plastic and the remainder of case 


in black plastic by another 


attributable in part to the outworn 
notion that, although plastics are 
good insulators, they are inclined to 
be brittle and so are not suited to 
applications in which impact stresses 
and abuse are likely to be encoun- 
tered. Although this conclusion prop- 
erly applies to some forms of plas- 
tics, it is far from being correct for 
other forms. There are some brittle 
plastics, but there are others charac- 
terized by unusual toughness and 
which are not at all brittle. More- 


maker. 


























over, even the cheapest and some- 
what brittle grades are entirely sat- 
isfactory for some applications. 
There are, in addition, many ad- 
vantages which metals, in general, 
lack and which plastics possess, and 
these are frequently much more im- 
portant than other considerations. 
There are, of course, legitimate fields 
of application for both plastics and 
metals and the designer and manu- 
facturer should be familiar with the 
properties and characteristics of each. 
Often the most important advantage 
of plastics is that of finish and ap- 
pearance. Plastics come from the 
mold ready for use. They require 
no buffing nor polishing, no chemical 
treatment to clean them or to make 
them ready for finishing, for no fin- 
ish need be applied. If the mold is 
polished, as is commonly the case, 
the piece produced in it has a corre- 
sponding luster and one which lasts 


Pioneer instruments with light, non- 
corrodible plastic cases for use in 


aircraft. ° 











indefinitely. There is no surface 
coating to chip, become scratched or 
wear through. That these factors 
may be highly significant is evident 
when it is considered that the finish- 
ing cost on a metal part may run 
from one to three times as much as 
that of the piece itself. 

Aside from the question of finish, 
the appearance of the plastic fre- 
quently adds to sales appeal. This is 
especially true when translucent 
forms of plastic are used, as they give 
a remarkable depth and richness of 
color. The ease with which plastics 
are molded into attractive forms, 
either simple or complex, is a highly 
important advantage also and alone 
accounts for many sales. While some 
metals can be formed into equally 
attractive shapes it is usually not 
without added finishing costs. Mold- 
ed housings are nearly always made 
with bosses or other provision for 
attaching supplementary parts which, 
in the case of stampings especially, 
cannot be provided at all or require 
added operations. 

Plastics are entirely free from cor- 
rosion difficulties and in general are 
not injured by oils, moisture or even 
mild alkalies or acids. This is some- 
times highly significant but in other 
applications is of lesser importance. 
The smoothness, ease of cleaning and 
consequent sanitary qualities of the 
plastic also deserve mention. In some 
instances, the pleasant feel of plastics, 
resulting from their smoothness and 
relatively sfow conduction of heat, is 
a valued property. This is especially 
true with tools which are constantly 
handled and which, if made from 





A new instrument for measuring air 
velocity. Its handsome black case is 


molded. 


metal, may become either too hot or 
too cold to handle with comfort, de- 
pending on operating conditions. 

An important factor in favor of the 
plastic case or housing is that of 
weight. The specific gravity of plas- 
tics such as are commonly used for 
casings commonly runs around 1.3 
as against about 7.8 for steel, 7.2 for 
cast iron, 8.4 for brass, 2.6 for alumi- 
num and 1.75 for magnesium alloys. 
This advantage may not only reduce 
shipping charges but prove highly 
important in the case of portable tools 
and appliances. When, as is often 
true in electrical machine or instru- 
ment applications, the case performs 
a dielectric function as well as acting 
as a housing, the added weight and 
cost of separate insulating elements 
is avoided. 


AFETY is often promoted by the 

use of plastics, not alone because 
they are poor heat conductors, but 
because they are also good electrical 
insulators. A grounded metal case 
may result in injury either to the 
user or to the machine or instrument 
itself or to both, but such injuries are 
avoided with plastics. Annoyance 
from static discharges are also 
avoided with plastic cases. 

Where loads are light, a molded 
case or housing may provide a bear- 
ing for a shaft, especially if some 
graphite is included in the compound. 
More often, however, the housing is 
provided with a recess for a metal 
bearing which is readily pressed or 
molded into place. All or nearly all 
of the foregoing advantages of plas- 
tics are exemplified in the applica- 
tions shown in accompanying illus- 
trations. Fine appearance, particu- 
larly smooth, lustrous surfaces, is a 
factor in all these applications and 
need not be stressed particularly in 
each case. 

In the Skilsaw hand grinder, the 
black phenolic case, molded in two 


In the Comprex cautery machine 
the attractive plastic case houses the 
transformer and rheostats. 


pieces, makes for light weight, fine 
appearance and comfort in handling, 
The convenient grip forming the 
shank fits the hand and is pleasant 
to touch. Its flanged portion contains 
ventilating openings and there are 
suitable recesses for the ball bearings, 
Impact strength is adequate to with- 
stand the hard knocks which a tool 
of this kind may receive on a garage 
floor, in a foundry or in a tool room. 
It will never be too hot nor too cold 
to handle and will not tire the user 
because of excess weight. The long 
shank makes it possible for the tool 
to reach into tubes or cavities as well 
as to secure a good hold in guiding 
the tool. 

A quite different set of conditions 
is met in the casing for the Comprex 
cautery machine for use in hospitals 
or doctors’ offices. In this instance, 
attractive appearance, both as to form 
and material was sought, not only 
to help original sales but to encour- 
age the replacement of machines still 
serviceable but lacking in modern 
lines. It is felt also that a case re- 
sembling an up-to-date miniature 
radio is less likely to cause apprehen- 
sion in the mind of a patient. The 
case is thus much more than a mere 
insulator. It is usually sold in ivory 
Plaskon, though colors of the same 
material and black are available, so 
as to fit into almost any color scheme. 
The light colors are translucent and 
sanitary and will withstand cleaning 
without discoloring or corroding. 

Convenience and continued fine 
appearance are factors which led to 
the use of a molded housing for the 
Hanau “Electroformer” which is em- 
ployed for electro-plating dentures 
and dental inlays. As will be seen 
from the illustration, this casing 
houses control elements and supports 
the contacts to which electrodes are 
attached. Any spattering of electro- 
lite or acid fumes, which would be 
likely to spot and corrode a metal 
case, leave the case unaffected. The 
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case performs a dielectric as well as 
a housing function, and is neater in 
appearance than an ordinary switch- 
board. It also protects the rheostat 
and other covered parts from cor- 
rosion. 

Pleasant feel, light weight, good in- 
sulating qualities and fine appearance 
are all combined in the ‘Synchro 
Invigorator,’ an electric massage de- 
vice, in which the entire case and 
handle are molded in two sections. 
This pleasing although it 
could be reproduced in metal, would 
be heavier. It would cost a great deal 
to finish if made from anything ex- 
cept a plastics. In that event, added 
electrical insulating parts would also 
be needed. The housing encloses all 
electrical parts, including the driving 
motor, is resistant to perspiration, 
water and skin-treating preparations, 
and performs its function to better 
advantage than if made from any- 
thing except a plastic. 

Plastics for radio cases are not a 
novelty, but their use in the Arvin 
automobile radio control unit is espe- 
cially pleasing as well as unusual in 
that an ivory cover and knobs are 
combined with a case of black. The 
result is pleasing, gives the advan- 
tage of a permanent and attractive 
finish and also provides the electrical 
and heat-insulating qualities desired. 
Without plastics it would be impos- 
sible to secure this combination of 
advantages, especially at the moder- 
ate cost involved in this instance. 
The highly desirable color contrast 


design, 


resulting from this combination of 


dissimilar plastics will undoubtedly 
find future advocates. 


Two of the many attractive clock 
cases in which molded plastics prove 
inexpensive and highly attractive. 


So many applications of plastics to 
clock cases have been made that little 
which is new can be said about their 
advantages. It may be pointed out, 
however, that no other materials give 
equal results at the same moderate 
cost so far as fine appearance, per- 
manence of finish, variation in form, 
convenience in assembly and general 
adaptability are concerned. A study 
of almost any of the many very fine 
clock designs already produced - in 
plastics will make this apparent. 


LASTICS have entered the mani- 

cure and beauty-parlor field in 
many forms because they are light 
and attractive in color, sanitary, easy 
to keep clean and not easily broken. 
A housing for a nail-polisher involv- 
ing a motor and switch is a case in 
point. It is a part of the Boydell 
Electric Manicuring Device and was 
selected in preference to an aluminum 
die casting largely because it. was 
lighter and required no applied finish 
with corresponding enameling and 
baking equipment. The molding needs 
no finish and is available in any of 
several pastel shades or ivory with- 
out the variations in production 
which changes in enameling on metal 
would involve. Customers of beauty 
shops are said to be favorably im- 


Hanau’s ‘‘Electroformer"’ for plating 
dentures and dental inlays. The 
case is molded from acid-resistant 


plastic. | @20 Mi» 



































pressed by the neat and cleanly ap- 
pearance of the device practically all 
of which is within the molded case. 

Another grinder in which much of 
the casing is molded is the De Lux- 
Hand-ee produced by the Chicago 
Wheel Company. It is 15@ in. in 
diameter by 6 in. in length, has a 
tool speed of 25,000 rpm. and is 
said to weigh only 15 oz. Both end 
frames are molded with recesses for 
the bearings and are assembled to a 
central tube of duralumin. Being so 
light and easy to handle, the tool can 
be held almost like a pencil and used 
to do fine carving, die polishing and 
similar work. 

Plastics have long been used for 
instrument cases and are constantly 
finding new uses in this field because 
of their light weight and freedom 
from dimensional changes character- 
istic of wood, as well as their smart 
and permanent finish as they come 
from the mold. A case in point is 
the new Boyle “Velometer” used for 
measuring the velocity of air. It is 
a product of the [Illinois Testing 























































Laboratories, Inc., and is so arranged 
that the velocity can be measured by 
a Petot tube at the end of a hose con- 
nection or by placing the instrument 
itself in the air stream with a port in 
one side facing the stream. Although 
the handle on this case is of leather 
fastened with screws and plates, it 
might have been molded as an inte- 
gral part in black plastic, such as was 
used in the case, or a metal handle 
molded in place as an insert could 
have been employed. 


Largest of Plastic Jobs 


NE of the most remarkable 

housings ever produced is that 
molded by the General Electric 
Company for the latest model of To- 
ledo counter scale. This is the larg- 
est urea molding ever produced and 
required a special press which is one 
of the largest ever made for molding 
purposes. The molding itself weighs 
less than nine pounds but measures 
1534 in. deep by 1534 and 1734 in. 
in base dimensions. This case was 
a most important item in the produc- 
tion of the scale which weighs only 
55 lb. or about one-third as much as 
its predecessor, and is thus much 
easier for salesmen and customers to 
handle and much lighter to ship. It 
requires no applied finish and yet its 
surface is as cleanly and enduring as 
the vitreous enamel of the earlier and 
much heavier scale cases. Lighting 
has been designed-in as an integral 
part of this product. 

In aircraft, where life or death may 
depend on permanently accurate and 
dependable instruments, and where 
light weight is also highly important, 
molded instrument cases are now 
finding a deserved place. In many 
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Toledo counter scale, the 
case for which is probably 
the largest plastic molding 
ever produced. Use of 
this case, in place of cast 
iron with vitreous enamel 
finish, and of several alumi- 
num parts, made a scale 
weighing only one third as 
much as its predecessor. 


such craft, especially when used in 
seacoast and ocean travel, corrosive 
action is severe on metals, whereas 
plastics are not affected by corrosion, 
Two instruments with molded cases, 
products of the Pioneer Instrument 
Company, are shown in an accom- 
panying illustration. 

While molded parts for an electric 
meat chopper, to form the greater 
part of its housing, would hardly have 
been thought feasible a few years 
ago, today they are not only a real- 
itv but have brought the manufac- 


This grinder 
with molded 
phenolic case 
includes a 
shank forming 
a convenient 


handle. 


Photographs 
courtesy of 
General  Plas- 


tics, Inc., and 

Toled Syn- 

thetic Products, 
Inc. 


turer of the Hobart line what is said 
to be the largest single order for meat 
choppers ever to be placed by a retail 
grocer-butcher chain of stores. In 
this, as in many other instances, plas- 
tics is combined with metal to excel- 
lent advantage for the complete as- 
sembly. Here color, a sanitary and 
easily-cleaned surface which does not 
absorb odors yet adds greatly to the 
appearance of the product has been 
obtained. Part of the attractiveness 
of this application has been the pleas- 
ing contrast with the soft-finished 
chromium plate or the metal portions. 
Although the plastic used in_ this 
case is not especially strong in im- 
pact resistance, the shape of the case 
and its section thickness are such 
that the chance of breakage is almost 
nil. 
Many 


housings 


other examples of plastic 
might be described, but 
those referred to above illustrate their 
Since the lat- 
ter are so apparent, there is little 
doubt that similar cases will find in- 
creasing use as new machines and 
instruments are designed and older 
ones are redesigned to meet modern 


advantages adequately. 


requirements. 


With a handsome two-piece molded 
case this Synchro Invigorator is rich 
in buyer-appeal. 
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Performance 
and Safety 


Spectacular though progress has been 
toward improved appearance in many 
household electrical appliances, per- 
formance values have not in every such 
instance been similarly emphasized 
Here is a somewhat abridged discussion 
of the Horton washing machine indicat- 
ing how design engineers of that staff 
accepted appearance, performance and 
safety to be inseparable elements in 
gaining and retaining buyer-confidence* 


N DESIGNING Models 19 and 

20, at the top of their 1935 line 

of washing machines, engineers 
of the Horton Manufacturing Com- 
pany started with a three-fold ob- 
jective. First, it was the idea to im- 
prove the appearance and hence the 
sales appeal of washers by develop- 
ing a design in keeping with the mod- 
ern trend which should at the same 
time be entirely practical. The sec- 
ond thought was to improve, if pos- 
sible, the washing action, to achieve 
greater efficiency without any sacri- 
fice of dependability or durability. In 
the third place, their efforts were 
directed toward improving the wring- 
ing process from the double stand- 
points of water removal and safety. 

The first of these objectives, im- 
proved appearance in keeping with 
the modern trend, is achieved in the 
development of the cabinet design 
which encloses both the tub and the 
mechanism of Models 19 and 20. 
~ *This story was prepared as an entry 
for our Product Design Contest, winners 
in which were announced in our October 
issue. Representing a report of staff 


rather than attributable individual effort 
it was submitted without signature. 
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Designing the \W 


for A\ppearance 


There had been cabinet models, of 
course, in washing machines before 
these new models. Two objections 
applied pretty generally to such cab- 
inet machines. The first was an ap- 
pearance of bulk and weight which 
was not a factor in increasing sales 
appeal. More important than that, 
all cabinet models used a smaller tub 
than open models, to enable the use 
of the cabinet design, a strange con- 
tradiction of their appearance of size. 

These cabinet models are said to 
have the largest diameter tub ever 
used in a domestic model washing 
inachine of the submerged agitator 
type. In spite of this, the cabinet 
presents an appearance of slimness 
which makes it both attractive and 
well-proportioned. This has _ been 
achieved by the use of the octagon 
design. Experiments with both square 
type and circular cabinets have con- 
vinced Horton engineers that for eye 
appeal as well as practical use in en- 
closing the entire mechanism this oc- 
tagonal design is far superior. The 
finish of the cabinet, in white with 
accents of black and chromium trim, 
enhances the appearance. 


ashing Mac 


Lyavens by a 4 hp. heavy duty 
motor, cushioned in rubber for 
quiet, vibrationless operation, linked 
to the mechanical movements by a 
quiet V belt drive, illuminated with 
built-in lighting, and, provided with 
a safety wringer which protects 
clothes, operator and motor, (the 
latter from overloads) this washer is 
a good example of modern practice. 
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ETAILS of the Horton four-roll safety 
wringer. Note the position of the 
rolls which always rotate in the same 
direction. No reversing mechanism is 


required. The clothes may be fed from > 


either side. Nothing can be drawn into 
the wringer from the top. Shutters (A) 
are interlocked with flume (B) so that 
water always drains back to the proper 
tub. No moving parts exposed on re- 
verse side from which wringer is operated. 
Guide bar (C) and plates (D) contact the 
rolls to prevent clothes from wrapping 
around. To assure flexibility and correct 
contact with rolls the plates are held in 
place by spring pressure. 





HOw the wringer works. The main 
function of the two lower rolls is to 
feed the clothes into the wringer. For 
this reason they operate under low 
pressure, which gives the clothes a gentle 
squeeze, removing some of the water. 
The upper rolls are under much higher 
pressure and there the final wringing takes 
place. 


Low PRessune 
E SPRING FOR FEE 





EAVY loads cannot harm the wringer 
for the tension on the rolls is per- 
manently fixed at the point which will 
accommodate the maximum load which 
may safely be fed into the wringer, with- 
out danger of damage either to clothes or 
machine. As this maximum load is 
approached the tripping plate (E) makes 
contact with the trip lever (F) so that the 
release hook (H) may be unhooked. 
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HE corrugated porcelain enamel 
tub is clamped to the frame by 
means of an exclusive process and 
sealed to the frame by means of rub- 
ber gaskets, which prevent water 
splashing over the sides of the tub 
inside the cabinet. No bolts are used 
through the tub and yet it is held 
securely to the frame. Bolts, it is 
known, are frequent causes of leak- 
age. The Horton method of construc- 
tion insures rigidity without this dan- 
ger of leakage. 

Long experimentation lies behind 
the particular type of agitation which 
has been incorporated in these wash- 
ers. Practical tests in the actual wash- 
ing of clothes, in addition to engi- 
neering experiments, have developed 
an agitation which combines the ut- 
most efficiency in washing with the 
least amount of tangling of clothes. 
This has been largely a matter of de- 
veloping a correct speed and distance 
of travel by the agitator. Here the 
agitator travels at a slow speed and 
with a long swing in each stroke. 
This sends more water per minute 
through the clothes, increasing the 
washing efficiency. The slower speed 
eliminates the tangling nuisance. 

The driving mechanism has been 
developed specially to achieve this 
slow, long swing action by the agita- 
tor. This mechanism includes a rack 
in which the teeth are cut on an arc 
to insure perfect pitch contact on the 
back and forth stroke of the gears. 
The mechanism is permanently lub- 
ricated, closed and sealed at the fac- 
tory. A V-type belt drive is used to 
achieve the speed reduction necessary 
to operate the agitator. 

The floodlight which illuminates the 
interior of the tub, enabling quick, 
easy inspection of the wash is an- 
other feature of these new washers. 
This is located at the edge of the 
cabinet near the wringer post and is 
covered with shield. This electric 
light also serves as a pilot light in- 
dicating when the washer is operat- 
ing, a factor of importance in view of 
the unusual quietness of the mechan- 
ism. Both tub and motor are set in 
rubber, eliminating vibration and re- 
ducing noise to a minimum. 


EVELOPMENT of the wringer, 

an exclusive feature, was under- 
taken to combine safety with the ad- 
vantages of pressure cleansing. This 
has been accomplished by means 
which depart entirely from the con- 
ventional type of wringer. One of 





Lege overloads the rolls open and 
the wringer stops for the trip lever 
unhooks the release, the wringer is auto- 
matically opened and all rolls stop ro- 
tating immediately. This automatic re- 
lease not only assures safety to the 
operator but also prevents destruction of 
the rolls and protects the mechanism and 
motor from overload. 





AFETY. Should the fingers of the 

operator accidentally be fed into the 
wringer they can easily be withdrawn 
from between the rolls without striking 
any release mechanism. Thus the fingers 
are not held fast nor squeezed sufficiently 
to cause injury or pain. The guide bar 
acts as a stop, making it difficult for 
fingers to enter further into the wringer. 
Since the rolls are of semi-soft rubber, and 
there is only low pressure tension 
between the lower and upper rolls, the 
fingers are instinctively withdrawn im- 
mediately. The experience causes no 

discomfort or pain. 


the chief features is the use of four 
rolls instead of two. With this 
wringer it is not necessary to strike 
any safety lever for the release works 
automatically to prevent harm to per- 
son or garments. Should fingers be 
drawn into the rolls, before injury 
or pain results, the release operates, 
the rolls are parted and stop revolv- 
ing. In case of an excess load of 
clothes also the rolls automatically 
part, avoiding the possibility of dam- 
age or jamming the wringer. 

The four rolls give a double wring 
action which removes more soap. In 
the first gentle wringing most of the 
soap is removed and as the clothes 
pass through the second set of rolls 
they are thoroughly pressure cleansed. 
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It is never necessary to change the 
direction in which the rolls are oper- 
ating, although the clothes may be 
fed from either side of the wringer. 
No reverse lever is required. The 
water always drains correctly. The 
shutters and drain flume are inter- 
locking. Because of the manner in 
which the four rolls operate their 
length of service is practically dou- 





bled. Ingeniously placed, metal plates 
prevent handkerchiefs and other sheer 
articles from wrapping around the 
rolls. 

Because of its compact design and 
lower position relative to the tub and 
because the clothes come out at the 
top of this wringer, it gives com- 
plete visibility during the wringing 
operation. As to materials used in 


the wringer, all castings are die-cast 
aluminum and all steel parts that have 
any wearing points are case hard- 
ened. The guide bar and stripper 
plates are made of special aluminum 
alloy which is fabricated by the ex- 
trusion process. The material is heat 
treated and anodized. The bearings 
in the wringer are of bronze, oilless 
type. 





Central Electric Control 
Makes This a Better M 


In response to the newer design think- 
ing which makes the electric way pre- 
dominant in modern machine tool de- 
sign, Brown & Sharpe has developed 
a new No. 12 plain milling machine. 
This is interesting for no longer ago 


OMPLETE electrical control of 
all power movements of the 
table and of the cutter spindle 

is provided in the new No. 12 plain 
milling machine of the Brown & 
Sharpe Mfg. Co. This newly devel- 
oped design, because of the electrical 
control involved, brings a new per- 
fection of flexibility of operation and 
quickness and accuracy of control 
that mark the machine as a singularly 
effective one. Earlier developments 
by Brown & Sharpe in the electrical 
improvement of product were de- 
scribed in our April, 1935, issue.* 
This milling machine has many 
new features of design and construc- 
tion that are of particular interest to 
manufacturers requiring a _ miller 
capable of accurately machining dupli- 
cate parts of medium size on a pro- 
duction basis. In addition, it is, by 
virtue of its new features of design 





*See also “Electrical Equipment De- 
signed Into Modern Machines,” ELEcTRICAL 
Manuracturine, April, 1935, page 21. 
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approach to 
electrical way. 


far ahead of the 


tiveness, speed, 


and control, adapted to “climb” mill- 
ing, to double-fixture milling, and to 
rough and finish milling at one 
chucking of the work. 

Automatic fast and slow power 
movements of the table are controlled 
by adjustable table dogs which make 
electrical contacts in the central elec- 
trical control unit located at the front 
of the machine. This control unit is 
in a convenient position for manual 
control of the power movements of 
the table through push buttons, and 
also includes a spindle jog button for 
use in setting-up. This complete 
electrical control of the table provides 
a very sensitive type of tripping 
mechanism which assures exceptional 
accuracy in stopping or reversing the 
table. 

Electrical control of the mechanism 
for setting the spindle stop, and of the 
direction of rotation of the cutter 
spindle, is located in a control panel 
on the column within easy reach of 
the operator from the normal oper- 


ller 


than in our April 1935 issue there 
appeared a story of this organization s 
the more 


progressive 
This new design is 
older ones in effec- 


flexibility, accuracy. 


ating position at the front. The con- 
trol switch for the coolant pump 
motor is also located in this panel. 

Through the electrical table con- 
trol mechanism, the machine is pro- 
vided with an automatic reverse in 
cutting feed which, in conjunction 
with the ability of the machine to 
“climb” mill and depending upon the 
material being machined and the fin- 
ish desired, often makes it possible 
to rough and finish mill the work in 
one chucking. In addition, through 
the dual feed rate mechanism, it is 
possible to rough mill at one feed 
rate and then mill back across the 
work at a rate of feed either twice 
or half the original rate selected for 
the job. 

The ranges of feeds and speeds 
available are exceptionally broad for 
a manufacturing machine. 28 rates 
of table feed, varying from ™% in. 
to 35 in. per minute are available ;— 
16 of these rates being obtained 
through change gears, while the ad- 
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ditional feeds are made _ available 
through the dual feed rate mechan- 
ism. 18 changes of spindle speed, 
40 to 1,050 rpm. are available through 
a change gear mechanism in the spin- 
dle head. Electrical safeguards in 
the change gear mechanisms prevent 
injury both to the operator and to 
the machine. 

The exceptional convenience with 
which all adjustments are made is 
most important, as such convenience 
permits substantial reductions in time 
necessary for setting-up the machine. 
All adjustments are quickly made 
from the front of the machine, in- 
cluding vertical adjustments of the 








HIS new 

milling 
machine has 
centralized, 
automatic, 
electric con- 
trol of oper- 
ations. Note 
also the clean- 
lined simplic- 
ity of the 

design. 


spindle head, transverse adjustments 
of the spindle, and longitudinal hand 
movements of the table. 

Individual motors are used _ for 
driving the spindle and the table feed 
mechanism. The 3 hp. spindle motor 
is an integral part of the spindle head 
assembly, while the 1 hp. table feed 
driving motor is enclosed in the base 
and furnishes power for all power 
movements of the table. The coolant 
pump is driven by an integral motor 
of % hp. Due to the design of the 
machine and type of electrical control 


used, the machine is only available 


equipped = with 
motors. 


alternating current 


HERE the electric control is 

centralized. A—This unit 
governs the fast and slow table 
movements automatically, through 
table dogs, and manually, by push 
buttons. The spindle jog button 
and main stop button with relay 
reset are shown. B—Electrical con- 
trols for setting the spindle stop, for 
the direction of rotation of the 
cutter spindle, and for the coolant 
pump motor. All within easy reach 

of the operating position. 








Cpe design practice has made 
the electric drive and control 
facilities a definite integral element 
in this miller. The control wiring 
and accessories are in the full length 
column. Coolant motor at the left. 
Table drive motor at right. Spindle 
motor is an integral part of the 
spindle heat assembly, central 
louvres provide cooling © air. 


Other features of interest are: An 
electrical interlock on the spindle 
change gear cabinet which de-ener- 
gizes the spindle drive when the cover 
of the cabinet is open; and, an elec- 
tric lock on the feed gear change case 
which locks the cover to the case when 
the power for the feed drive is on. 
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Pressure-Sensitive Devices 
and Liquid-Level 


Controls 


Completing our series of three articles 


regarding electrical 





y-operated valves 
and controls, this discussion con- 
centrates upon those controls sensitive 
to pressures and levels as the actuat- 


ing impulse to effect the opere- 


tion of electrically-actuated devices 


F PRESSURE-SENSI 
TIVE devices, 


muliar is probably the pres- 


the most fa 
sure gage as used for indicating the 
pressure of steam, gas or liquid in 
connection with the steam boiler, air 
compressor or pump. This gage, pro 
vided with an arrow or pointer which 
moves over a calibrated scale, indi 
cates the pounds pressure per sq. 1n. 
in the boiler, tank or pipe to which 
it is connected. But, having told its 
story, it does nothing about it. It is 
just an indicator. Those pressure 
which it is the basis, 


however, are in 


regulators of 
effect combination 
pressure gages and contact making 
and breaking devices. The visible 
dial of the gage is often omitted from 
while the 


the regulator operating 


parts are retained. Such regulators 
are connected to the boiler or tank by 
a small pipe or tube so that all 
changes in pressure within the con 
tainer are transmitted to the regula- 
tor. A pressure setting or calibration 
of the regulator provides for an ad- 
justment at two points, one the cut-in 
and the other the cut-out point, while 
the difference between these points, 
or differential, may be adjusted in 
accordance with the difference that 
may be allowed between the cut-in 
Within the 


regulator is a contact switch which 


and the cut-out points. 


is operated by the functioning of the 
sensitive element. 

There are two generally emploved 
types of sensitive elements by which 


*See also these articles previously pub- 
lished in ELecrrrcAL MANUFACTURING: 


“How to Select Electrically - Operated 
Valves,” page 15, September 1935; and, 
“How to Select Temperature-Sensitive 


Controls,” page 33, November 1935 
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such regulators are caused to function. 
These are the Bourdon tube and the 
flexible diaphragm, which sometimes 
takes the form of an expansion 
bellows. 

tube consists of a 
small length of metallic tubing which 


is bent into nearly a complete circle. 


The Bourdon 


One end of the tube is open and is 
connected by piping to the container 
in which the pressure is to be regu- 
lated while the other end is closed 
and attached to the contact making 
mechanism. 

When pressure is applied to the in- 
terior of the tube it tends to straighten 
out and 
switching 


actuates the 
whenever a 


in so doing 
mechanism 
preset point is reached. As the pres- 
sure becomes less the tube once more 
resumes its original form and in so 
doing operates the switching mech- 
anism in a reverse direction. Such 
regulators may be had with fixed or 
adjustable differentials between the 
cut-in and the cut-out points. With 
the adjustable differential the regu- 
lator may be set to cut out at any 





General Electric 


ROURDON type pressure regulators. 
A—Here an independent adjust- 
ment for cut-in and cut-out points is 
provided. A mercury switch opens and 
closes the control circuit. B—Here 
adjustable differential regulation is pro- 
vided. Silver contacts make and break 
the control circuit. 


point up to its maximum rating and 
to cut in again at any desired point 
below this figure. 

In the diaphragm type of regulator 
the Bourdon tube is replaced by a 
flexible diaphragm, or bellows, which 
is provided with a contact making 
and breaking mechanism so that snap 
action of the switch takes place when 
either cut-out or cut-in position is 
reached. The diaphragm regulator is 
used for the same general service as 
indicated above for the Bourdon type 
and is also employed in connection 
with condensers, vacuum tanks, and 
exhaust systems to maintain any de- 
sired vacuum up to 28 in. of mercury. 
In the use of the vacuum regulator 
the mechanism is arranged to cut in 
an exhaust pump whenever the va- 
cuum drops to a preallowed figure 
and discontinues the operation of the 
pump when the desired 
again attained. 


vacuum is 
Another form of pressure regula- 
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YPICAL chain-oper- 

ated float switch. As 
the cylindrical float rises 
and falls with the water 
level, the pump suppl y- 
ing the tank is alternately 
_started and stopped to 
maintain a height of 
water between the pre- 
set limits. 


General Electric 


tor, the manometer type, operates on 
the principle of the U column of mer- 
cury and incidentally employs the 
mercury in the tube to make or break 
the circuits for controlling the pump 
or compressor with which it is used. 
In the type illustrated, two separate 
glass tubes are gasketed into a hollow 
iron block to form the U tube and a 
terminal connection is made to the 
block. There is also a terminal pass- 
ing through the top of each of the 
tubes, these terminals being adjust- 
able so that each will contact the mer- 
cury in the tube at any predetermined 
point. 

When used for maintaining pres- 
sure in a tank or other container one 
of the tubes, say the right hand one 
is closed and the air or gas under 
pressure is admitted at the top of the 
other. The adjusting wire of the left 
hand tube is so set that as long as the 
pressure equals or exceeds that de- 
sired the mercury column is driven 
down and no contact between it and 
the terminal wire occurs. If the pres- 
sure becomes less than the minimum 
allowed the mercury column rises in 
the tube and makes contact with the 
terminal thus establishing a flow of 
current to the starting mechanism of 
the pressure pump through the return 
circuit which is connected to the base 
terminal. This at once starts the 
pump and builds up the pressure. 
When normal pressure is again at- 
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ANO- 


METER 
type regula- 
tor. May be 


used as a 
single U tube 
control for 
one motor or 
as a double 
tube control 
for regulation 
of two pipe 
discharges for 
mixing pur- 
poses. 





tained, the mercury column is driven 
down sufficiently to break contact 
with the adjusting terminal, the cir- 
cuit is opened and the pump shuts 
down. 

When employed as above de- 
scribed, the manometer functions as a 
closed U tube and the terminal at the 
When em- 
ployed for controlling the propor- 
tional flow from two pipe discharges, 


closed end is not used. 


as for mixing, a pressure pipe from 
each of the sources is brought to one 
or the other of the tubes and the ter- 
minals of each are connected to the 
respective starting relays controlling 
the two sources of pressure, usually 
motor - controlling valves. 
Since the adjusting wires may be set 
at any desired points the differential 
may be as small as desired so that 
accurate proportional 


mixing 


control 1S 
attained. 


EVICES employed for the con- 

trol and maintenance of water 
level in tanks and water towers are 
best typified by the simple float 
switch. An air tight sphere or cyl- 
inder which floats on the surface of 
the water is connected to the switch 
through a rod or chain, which is pro- 
vided with two adjustable stops. 
When the water reaches the mini- 
mum allowable depth one of the 
stops, coming in contact with the 
switch lever, causes it to close and 


[Pore-SOrRen protector. Pro- 

tects against low water in boiler 

regardless of pressure and is not 
affected by boiler surges. 





Detroit Lubricator 


| ee boiler protector. 

Protects against both low water 

and excessive pressure. Attached 

to the end of the cap, in the upper 

figure, are a number of spare links 
for use as replacements. 





thereby start the pump by which the 
tank is filled. As the water attains 
its maximum height the other stop 
trips the switch arm, thereby open- 
ing the switch and discontinuing the 
operation of the pump. 

Float switches are also used to 
control the pump or pumps by which 
water 1s drawn from sump tanks and 
collecting basins when the water in 
them has reached its ‘maximum al- 
lowable depth. 

Float switches are generally of the 
single pole type and operate as pilot 
switches for the actuation of magnetic 
starters but for use with small pumps 
they are made with two or three 
poles so that small single or poly- 
phase motors may be thrown directly 
across the line. 





Bishop & Babcock Mf 
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Pressure regu- 

lator with flex- 

ible dia- 
phragm. 


Cutler-Hammer 





Maintenance of level in 


tanks may also be controlled by the 


water 


action of pressure in the system, the 
pressure of course varying in direct 
relation to the height of the column 
of water in tank and feed pipe. With 
such a level controller, the regulator 
is installed in the engine room near 
the pump which is used for supplying 
water to the tank. A small tube is 
connected from the discharge pipe of 
the pump to the mechanism of the 
regulator which is effected by the 
changes in pressure in the system as 
established by the height of the water 
in the tank. Within the regulator a 
flexible bellows type diaphragm is 
caused to expand by increase of pres- 
sure, while a reduction in pressure, 
or head of water, permits it to con- 
tract. The movement of a plunger in 
this bellows is counterbalanced by a 
swinging weight similar to that used 
in the springless scale. This vertical 
movement of the plunger is trans- 





Electric 

ye switch similar to the 

diaphragm type pressure regu- 
lator. 


ene ral 
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Alco-Valwve 
LOAT-SWITCH for flooded 


evaporator control. When re- 
frigerant falls below established 
level the ball float falls, circuit is 
then completed to magnetic valve 
which opens and allows additional 
refrigerant to flow to evaporator. 


mitted to a disc upon the surface of 
which are two mercury tube switches 
so arranged that as the disc tips in 
one direction or the other the mer- 
cury in the tubes makes or breaks 
contact between fixed points and thus 
actuates the starting and stopping of 
the motor-driven pump. 

The positions of these mercury 
switches relative to the disc are easily 
adjusted to correspond with the pres- 
sure at which it is desired for the 
pump to cut in or cut out, and, as one 
is used for starting and the other for 


stopping. A third mercury switch is 





Allen-Bradley 

DOUBLE-POLE automatic float 
switch. This is used for the 

starting of small a.c. and d.c. motors. 


|APHRAGM 

compressor cqntrol. 

at the side of switch relieves back 

pressure at starting and thus reduces 
starting load on motor. 





employed to prevent operation of the 
regulator due to surges as the pump 
starts. This switch temporarily locks 
the starter in position until the surges 
have ceased. 

For the maintenance of liquid level 
in flooded evaporators, as used in 
connection with ice making systems, 
milk coolers, direct expansion ice 
cream freezers and similar types of 
coolers, an inclosed type of float 
switch is employed. Such a switch 
consists of a metal casing in which is 
a pivoted ball float. This is installed 
in the system so that the horizontal 
position of the float ball corresponds 
to the level of the refrigerant which 
it is desired to maintain. If the level 
of the refrigerant drops below this 
level, the pivoted arm is tilted down 
below its horizontal position and the 
mercury switch at its inner end main- 
tains an open circuit. The switch is 
electrically connected to a normally 
open, magnetic valve controlling the 
flow of the refrigerant to the evapo- 
rator. If the switch is open, the valve 
is open and flow maintained. 









Spee ried 
GLETTELELL MEP 
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\<— LC /ectrode Holder 


Liectrodes 


1QUID 

level con- 
trol installed 
in tank. When 
water falls 
below the tip 
of the longer 
electrode the 
pump is 
started and 
continues in 
operation 
until the tank 
is filled to the 
height of the 
shorter elec- 
trode when it 

stops. 


Bender 
Warrick 


switch for air 


Unloader 


Cutler-Hammer 
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Another purpose for which float 
switches are employed is that of 


checking up on the height of water 


in the tank and sounding an alarm 
if for any reason the water has over- 
run or under-run the established 
maximum and minimum limits. This 
is known as the high and low water 
alarm and is of especial value for use 
in connection with the tanks used for 
fire protection where the failure to 
constantly maintain the full contents 
of the tank might result in serious 
loss in time of emergency. 

A type of level control requiring 
no moving parts is illustrated in ac- 
companying figure. This control may 
be used with either open or closed 
containers and is installed as a per- 
manently built-in feature of water 
tanks, boilers, sumps or other recept- 
acles. It consists of a holder which 
is fitted to the tank and is provided 
with two electrodes, known respec- 
tively as the start and stop electrode. 
These are independently adjustable 
so that they may be set at any height 
desired for the upper and lower li- 
quid level. When used to maintain 
liquid at a predetermined height the 
start electrode is the one extending 
deeper into the tank and the stop 
electrode is the one nearer to the top. 
Whenever the liquid falls blow the 
tip of the start electrode a circuit to 
the relay is opened and that to the 
pump is closed so that the pump is 
started. The construction of the re- 
lay is such that the motor circuit is 
then maintained until the liquid 
reaches the tip of the stop electrode, 
when the relay functions to break the 
motor circuit and stop the pump. This 
type of control is used only on alter- 
nating current which, due to absence 
of electrolysis, insures freedom from 
deterioration of the electrodes. The 
relays for use with these controls 
have a capacity sufficient for direct 
starting of single phase motors up to 
two horsepower on 220 volts, and, 
when used in connection with larger 
motors, are employed as pilot con- 
trols. 

In the operation of any steam 
boiler one of the most important pre- 
cautions is to have at all times a suf- 
ficient height of water above the 
tubes as a neglect of this precaution 
will cause burning of the tubes or 
may result in an explosion. It is 
desirable to employ, in addition to the 
water gauge, some type of level con- 
trolled device so that, as soon as the 
minimum water level is reached, the 
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Water Level ( 


UTOMATIC control for ele- 

vated tank systems. Regulator, 

connected to outlet of pump, main- 

tains water level in tank by function- 

ing in response to pressure in the 

system as established by the height 
of the water 


fuel supply will be automatically cut 


off or, in case of manually fired boil 
ers, the drafts will be closed and the 
burning out of the boiler thus pre- 
vented. 

One type of such a device not only 
regulates the fuel supply or dampers, 
in case of low water, but also per- 
forms the same function when the 
pressure of steam in the boiler be- 
comes excessive. This pre tector con- 
sists of a tube which is screwed into 
the smoke hood, flue pipe or clean 
out? door but does not itself come in 
contact with the water in the boiler. 
It is placed in a horizontal position 
so that its center line is two inches 
above the low water level. It is con- 
nected to the boiler by piping, the 
lower connection being made about 
fifteen inches below the low water 
line and the upper connection slightly 
above the normal water level. Inside 
of this tube, and surrounded by the 
boiler water, is a casing containing 
the protective switch. This switch 
consists of two electrodes which are 
normally held in contact by a link of 
fusible alloy which is designed to 
at a temperature of 243 deg. F. 
Since the casing containing this 


melt 


switch is normally surrounded by the 
boiler water the fuse does not melt 
under influence of the heat of the fur- 
If, however, the water 


nace gases. 
in the boiler drops below its safe 
height, water will no longer enter the 
tube housing and the heat surround- 
he casing will be transmitted to 
the fuse link which melts and permits 
the switch to open, thus actuating the 
device to which it is connected, and 
the supply of fuel is shut down, or 
the drafts closed, so that the fire is 
banked. As soon as the water level 
is restored in the boiler the inner 


ing t 


casing may be withdrawn from the 
housing and the link replaced after 
reclosing the switch. 

This device also provides protec- 
tion against excessive boiler pressure 
since the temperature of 243 deg. F. 
for which the links are calibrated, 
corresponds with the temperature of 
water under twelve pounds pressure. 
Should the pressure exceed this fig- 
ure the water temperature then at- 
tained is sufficient to melt the pro- 
tective link and thus actuate the 
safety switch. While pre tection 
against pressure exceeding twelve 
pounds is considered acceptable for 
general heating purposes, in cases 
where higher or lower pressures are 
to be guarded against, special links 
may be provided. 

A tvpe of cut out for the pr tection 
of high-pressure boilers consists of a 
casing which is connected to the 
boiler along side of, and in parallel 
with, the regular water gauge. With 
in this casing 1s a cup which 1s at- 
tached to a lever by which the oper- 
ating contacts of the protective switch 
are operated. So long as the water 
in the boiler stands at the proper 
level, the cup is filled and is_ sur- 
rounded by water in the casing which 
supports it against any action on the 
lever. If the level of the boiler water 
becomes too low the weight of the 
water in the cup, no longer receiving 
the support of water in the casing, 
drops down and in so doing actuates 
the operating contacts in the switch. 
This does not immediately open the 
motor circuit as the current, no 
longer being able to pass through the 
operating contacts, is shunted to a 
secondary set of contacts, the lock 
out contacts, through a heating coil 
which surrounds a_ rachet. This 
rachet is normally restrained from 
turning by a film of solder, and so 
long as it is held in a fixed position 
the lock out contacts remain closed. 
When, however, current has passed 
through the heating coil for twenty 
or thirty seconds the solder film is 
melted, the rachet is free to turn, and 
in so doing opens the lockout con- 
tacts thereby breaking the circuit to 
the motor operating the burner or 
stoker, and the fuel supply is thus cut 
off from the boiler. With the resto- 
ration of the water level in the boiler, 
the cup again floats and the solder 
hardens, so that both operating and 
lock out contacts may again be 
closed and the operation of the boiler 
resumed. 
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As the Editor Sees |t— 


HATEVER 
else 1935 may 


have brought, business 


As 1935 Comes 


To a Close. in general stands _bet- 


ter off as to volume, 
profits and prospects as the year closes than it was 
at the start. In the case of the electrical manu- 
facturing industry, while current facts and figures 
of a sufficiently comprehensive nature to be didac- 
tically handled are not available, such statistical 
morsels as are at hand point clearly to an encourag- 
ing continuation of the upward trend. The De- 
partment of Commerce, Bureau of Census, figures 
for a limited number of manufacturers, indicated 
in chart form in this issue on Page 52, show that 
activity is being maintained well above the trend line. 

[f one subscribes to the cycle theory, then we are, 
with first gains and then some losses, proceeding 
ina general fashion upward toward a fuller resump- 
tion of activity and presumable later period of 
prosperity. If one approaches the matter emotion 
ally, it 1s apparent that there is a greater feeling of 
optimism among business men than there has been 
for many, many months. 

\ll of this can, of course, be retarded by further 
economic free thinking or by retaliatory measures 
against business under the supposed need of reform. 
The facts are however that today, in business “‘senti- 
ment,’ in many current trade barometers and in 
freedom from subversive threats, business is riding 
high. The alert manufacturer takes advantage of 
opportunities while they are here and endeavors to 


develop them with greatest possible effectiveness 


erg a great loss, 


would be the aban- 


Facts and Figures 


donment or impairment 


To Point the Way. of 


vey of electrical manu- 


that statistical sur- 


facturing activity which achieved fullest usefulness 
to date under the sponsorship of Nema as NRA 
Code Authority. These figures, though never truly 
all-embracive in the full industry sense of electrical 
manufacturing activity, have reached a most useful 
and helpful level. That some contributing com- 
panies are less willing, under voluntary opportunity 
than compulsory code requirements, to continue to 
offer production and product value facts and figures 
is most unfortunate. Certainly no such surveys as 
Nema has so capably been undertaking can be useful 


to the industry as a whole unless they be represen- 
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tative in the fullest possible sense of participation 
by a large number of companies in each product 
group and classification. 


KEKING to stimu- 


N D | late buyer-activity 
ew Vevelopments : : 


In Abundance 


wherever and as much 
as possible in 1935, elec- 
trical manufacturers 
have offered to the ultimate purchaser new products 
of remarkable improvement in appearance, perform- 
ance and user-satisfaction. New designs have been 
numerous and the response of the purchaser to these 
That other 
guide to alert vitality in any industry such as elec- 


offerings has been most encouraging. 


trical manufacturing, the development of new ap- 
plications and entrance into newer fields, has also 
been quite active. Electrical energy has in 1935 
been put to new uses in the home, in commerce, and 
in industry to an extent not encountered for a num- 
ber of years. All of which means that the makers 
of electrically operated or controlled appliances, de- 
vices and machine tools are alert and ready for more 
business. Concerted attack upon group markets will 
make 1936 a far better year than 1935. 


ROM time to time 
some of our better 


informed and long-es- 
tablished -in -the -indus- 


Why Materials 
And Parts? 


try readers raise the 
question of why we devote so much space to such 
familiar bread and butter topics as materials, parts 
and finishes. ‘‘Why not,” they say, “devote more 
attention to the spectacular things, to theory, to re- 
search, to outstanding individual products in certain 
fields?’ Well, the question is a good one, but our 
mission being that of assisting our readers to the 
greatest possible extent that they may make better 
electrical products with greater satisfaction to the 
user and maximum reasonable profit to themselves, 
we just cannot give undue space to isolated instances 
of accomplishment, unrelated in principle to the 
interests of the greater part of our readers. 

The field of electrical manufacturing, as we see 
it, involves no less than 6900 organizations. The 
greatest good for the greatest number, say we. Per- 
haps you have some suggestions about topics that 
you would like to see covered in ELECTRICAL MANUu- 
FACTURING? We welcome ideas from readers. 
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New Designs re 


the latest thing for 
radios. This one is 


To meet and create new markets as 7 ae ee 
well as to hold old ones the electrical mirror glass with 
: £ . ’ ~ 
manufacturer must and does keep a ee 
alert in the use of new and better and speaker grille, 
. ° ‘ : all in chromium 
engineering, appearance, materials Sia aoa ae 
and service. signed by W. D. 

Teague. 


Smooth-lined and easy to 
look at, this electrically- 
heated heel conformer 
will shrink leather as 
desired evenly, effectively 
and safely. Base of 
aluminum. Heating ele- 
ment constructed for dis- 
tribution of a balanced 

temperature. 










Mi ots= Doe 
Metz 1 


Sparks Withington 


¥ 


4 Another highly 
effective design. 
This electric alarm 
clock, with one 
setting of its alarm 
will automatically 
ring at the same 
time each morning 
but not at night. 
Its molded plastic 
black case gives 
emphasis to the 
metal lacquered 
front of antique 
ivory, glass fin 
ished. The dial 
is illuminated by 
means of a built-in 
light. 


Some new features in 
design are incorpor- 
ated in this new elec- 
tric iron. The handle 
is said to be exception- 
ally comfortable. It 
is of molded plastic 
as is the switch which 
regulates heat. The 
iron sits or ats heel 
when not being used. 
The scale is marked 
for the kind of mat- 
May = erial to be ironed. 





Norton Laboratories 


ee 


Warren Telechron 


Unusual heating perform- 
ances, it covers a 180 
deg. angle, are character- 
istic of this new portable 
auxiliary electric air heat- 
er which is also quite 
clean-lined in design. Its 
ebony handle of heat- 
resistant molded plastic 
combines with metal trim 
and rust-proof, non-cor- 
rosive aluminum body. 


This standard model of a 
new line of electric ranges 
is finished in triple-coat 
white porcelain with 
black trim. Simplicity, 
attractiveness and mod- 
erate cost have _ been 


; 
combined. 


Sears Roebuck 





} eswr 
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Ta ovel Applications 


New uses for electrical energy are 
continually being developed. In 
every field the electrical way is 
becoming the way. The spread of 
electrical manufacturing marks con- 
tinued advances in product progress. 


This unusually 
compact and eye- 
appealing X-ray 
equipment  in- 
cludes a stand- 
ard 200,000 volt 
generator and air 
cooled tube with 
pe ae eee many improved 
vee | safety devices. 
It is designed 





First aid for the electro-plater. This trim 
little magnifying device with built-in light- 


primarily for 
ing is designed to offer quick, easy and educational 
accurate determinations of metal samples work, 


The neatly-housed transformer offers vari- 
able energy supply to enable adjusted light- 


ing intensities 





St. John X-Ray Service 
This multiple-spindle 


polishing lathe has 
been designed special- 
ly for work requiring 
a wide swing lathe. 
It is equipped with 
two independent 
spindles and two mo- 
tors in base, one 
for each spindle, with 
V-belt drive from mo- 
tors to spindles. Made 
in three sizes for 3 to 
15 hp. motors 





Hammond Machinery 


Especially built for super-freezing, with 
total capacity of 126 ice cubes this new type 
refrigrator is particularly suitable for homes, 
club rooms, etc., where extensive entertain- Spencer Turbine 
ing is done. Built to withstand the rigors of heavy duty 
service in industrial plants, this vacuum 
cleaner is a thoroughly modern adjunct to 
electrified industrial production. Equipped 
with special hose, industrial tools, and a 50 
ft. length of special electric cable it is quite 
flexible as to applications. Made in four 
styles. 





The ‘‘Lite- 
Meter” is a new 
light-prescribing 
and measuring 
device so small 
that it can readi- 
ly be tucked into 
a vest pocket. 
May be used 
effectively when- 
ever or where- 
ever  illuminat- 
ing appraisals are 
desired. Mahog- 
any finish plastic 


case. 





General Electric 
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How to Select the Best Finis 


HILE volumes have been 

written and many data are 

available regarding the de- 
sign, engineering and manufacture of 
various types of electrical equipment, 
there is a surprising lack of informa- 
tion regarding the finish which may 
be used for such electrical products. 
Often the matter of the selection of 
a finish is overlooked until the prod- 
uct is all but ready to be manufac- 
tured and put on the market. Thus 
the finish is not considered from an 
engineering standpoint and, in a 
number of cases, the one actually ap- 
plied to the product is not the one 
most suitable for it, under conditions 
to be encountered in the field; nor 
have those various corrosive and de- 
structive elements of actual service 
been allowed for. 

Old, haphazard methods of select- 
ing a finish, such as have prevailed in 
the past, are however being super- 
seded by careful studies of the prac- 
tical requirements of the finishing ma- 
terial both from the standpoint of 
application and of the results to be 
expected of the finish in service. Eye- 
appeal and sales possibilities inherent 
when the finish has | 
with full consideration of the service 
conditions are important factors to- 
day. 

Since the field of electrical prod- 
ucts is such a large one this article 
will deal only with the finishing of 
relatively large metal surfaces, which 
present a large surface area to be 
finished. The finishing of devices 
with a smaller surface area will be 
discussed in a later article. 


een selected 


N considering those classes of elec- 

trical equipment which present a 
finishing problem on large area of 
surfaces, we find certain character- 
istics to be common to various 
groups. In order to simplify the 
problem and take away some of the 
mystery which has been characteristic 
of finishing problems in the past 
items may be classified and arranged 
according to characteristics and dealt 
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Roxalin Flexible Lacquer Co 





é 


with as groups. In the accompanying 


chart electrical products have been 


t 


so grouped. 


In Group I appear electrical refrig- 
erators, ice cream cabinets and water 
coolers, all of which present a some- 
what similar finishing problem due 
to the conditions of humidity and 
water resistance which are required 
in the finishing material. Character- 
istics in general desired are adhesion 
to the metal, flexibility of the finish 
and resistance to humidity, abrasion 
and discoloration In the case of 
electrical refrigerators for domestic 
use, resistance to grease and butter 
fat, also refrigerant gases, is a neces- 
sary requirement, as no housewife 
will purchase a refrigerator whose 
gleaming white finish will not stand 
up for a period of several years or 
longer before wearing off, cracking 
or becoming a dirty, discolored yel- 
low. Such articles represent a sub- 
stantial capital investment and are ex- 
pected to last. 

The majority of products in this 
class are made of steel which does not 
present any difficult finishing prob- 
lem. The metal is best prepared by 
cleaning the surface of all grease, rust, 


dirt and foreign material as no finish 
will adhere to the surface unless it is 
absolutely clean. This can be accom- 
plished by wiping off with benzine or 
high-test gasoline or lacquer thinner, 
using a clean cloth. 
dip or rustproofing application is 
optional on this type of equipment, 


A be mnderizing 


but is recommended as it prevents 
the spread of rust in case the finish 
is chipped or broken through by some 
abrasion or knock while in service. 
The usual method of application of 
finishes on this type of equipment is 
by spraying, although brushing can 
also be used where the manufacturer 
is not turning out a large 
Three finishing systems are available 


volume, 


as shown on the chart, the choice of 
which is left to the manufacturer to 
determine according to his volume of 
production, the type of equipment 
available in his plant, and whether the 
article turned out is of a high quality 
which commands a good price, or 
whether it 1s a cheaper article which 
enters into the competitive price field. 
Referring to the three systems, we 
notice that the materials available are 
three different and distinct types 
namely, lacquer, 
enamel, synthetic or oil air-dry enam- 
el. The lacquer system is to be used 
where fast drying is desirable. While 


synthetic baking 


the cost of this finish is somewhat 
high, the durability is very satisfac- 
tory, drying time is very rapid. In 
fact, it is the fastest of any finishing 
material. This system is particularly 
suitable where small floor space is 
available and the expense of installing 
of baking equipment is not feasible. 
The lacquers can be used over baking 
primers or air-drying primers which 
may be either of the oil or synthetic 
type. 

Synthetic baking enamels are given 
as the second option. These ma- 
terials are suitable for large volume 
production and require the installa- 
tion of baking ovens, preferably with 
washed air equipment to eliminate all 
dust and irregularities in the finish. 
Both lacquer and synthetic enamel 
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for Your Product 


] ! ! ; a - | 
1usSe ervice conaitions Vary so vary jittie In this discussion we nave 


electrical asked Mr 


products the Plambeck to analyze the 


finishing problem is important and far finishing of relatively large area sur- 

from simple. Whether appearance or faces in electrical products. A later 

protection considerations dominate the discussion is planned to cover the 
naitior for satistactory results will 


finishing of relatively small area devices. 


systems will give highly satisfactory 


results in service and are checked 
carefully by reputable manufacturers 
to meet certain accelerated tests and 
flexibility tests which give an indica 
tion of the durability to be expected 
of the finish in actual usage. 

The baking time of the primers 
used for both these systems is usually 
an hour and a half to two hours at 
250 to 300 deg. F. \When a shorter 
baking time is essential to meet pro 


duction conditions a high baking 


primer can be substituted to dry in 
35 to 40 minutes at 350 deg. to 400 
deg. F. The lacquer enamels air dry 
in 15 minutes to 30 minutes time for 
each coat, while the synthetic baking 
enamels require an hour and a half 
to two hours baking at 250 deg. F. in 
order to secure a hard, durable, tough 
finish. 

A one-coat enamel finish of the syn- 
thetic or oil type is only to be recom- 
mended for a low cost job such as 
where competitive conditions will not 
permit the cost of a high grade multi 
ple coat system. The enamel used 
can be of the air-dry or baking type 
according to the conditions available 
in the factory. A baking finish is 
always to be preferred to an air-dry 
finish, as the baking enamel gives 
superior durability, adhesion and 
chemical resistance. 


In Group II the requirements of the 
finish are not quite so severe as in 


since the de- 


the case of Group I, 
structive elements to which the finish 
1s subjected in service are not as 
great. This group also requires a 
finish which possesses adhesion, flex- 
ibility, resistance to humidity, moist- 
ure and abrasion, but not as much 
chemical resistance as the finishes 
used in Group I. 

The metal used for equipment in 
this group is, in some cases, steel; 
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in other cases galvanized iron, or gal- 
vaneel. In any case the metal is to 
be carefully with gasoline, 
benzine or lacquer thinner in order to 
remove all grease, rust or dirt. Where 
steel is used, the bonderizing opera- 


washed 


tion is recommended as it prevents 
the spread of rust and adds to the 
durability and appearance of the 
finish. 

The method of application can 
be either by spraving or brushing. 
however, is generally used 
In most plants. 


Spraying, 


\Ve have the choice of several fin- 
ishing systems for equipment of this 
type, and because of the less severe 
service conditions a somewhat cheap- 
er finish can be used than in the case 
of Group I. A air-dry 
primer of the oil or synthetic type can 
be selected, followed by one or more 


baking or 


coats of lacquer enamel where a quick 
= 1 
production, durable 
Where a large production is being 
handled and baking ovens are avail 


finish is desired. 


able, a baking enamel of the synthetic 
or oil tvpe can be used and one or 
two coats applied over the primer. 
Chis equipment is also finished to ad- 
vantage in a very attractive and pleas- 
ing wrinkle finish which is available 
in a number of 
black. 


colors, including 

The wrinkle finish is applied by 
spraying and is usually baked one to 
one and a half hours at a tempera- 
ture of 250 to 300 deg. F. This finish 
is very durable in service, economical 
in operation, and can be used with or 
without a primer coat. 


In Group III which covers appli- 
ances such as clothes washers, dish 
washers and ironers, we have also the 
requirements of adhesion, flexibility, 
resistance to abrasion, with the addi- 
tional requirement of resistance to 


soap and alkali solutions, washing 


The metals 
used for this type of equipment are 
steel, galvanized iron, zinc, cadmium 
plate, chromium plate. Steel parts 
can be bonderized to inhibit rust and 
prevent its spread. 


compounds and water. 


Zinc castings are 
recommended to be treated with the 
granodizing process which gives a 
tremendous improvement in the ad- 
hesion of the finish, also improves 
the durability in service. In any case 
where galvanized iron is used, a pre- 
treatment of the surface is strongly 
recommended such as a wash with 
diluted acetic acid or 
treatment with a 


vinegar, or 
copper sulphate 
Other commercial prepara- 
tions are on the market for treating 
galvanized iron which always pre- 
sents a difficult problem for finishing. 
In any case the manufacturer of the 
finishing material should be consulted 
and advised regarding the various 
types of metal which enter into the 
production-of this equipment, so that 
a suitable finish can be supplied for 
each type of metal, or a satisfactory 
finish provided which will work to 
good advantage on all types of metal 
used in the equipment. The metal 
should be washed off after any chem- 
ical treatments and made free from 
all grease, rust or dirt. 


solution. 


Spray application is the most eco- 
nomical method for this type of equip- 
ment and the finishing material itself 
plays a tremendous amount of im- 
portance in the successful marketing 
of these appliances. The prospective 
manufacturer of this equipment can 
select his finishing material from one 
of the three groups shown on the 
chart, any one of which will give 
satisfactory results both from the 
standpoint of production and service 
conditions in the field. 

The first recommended system, 
System A, is the use of a primer 
which may be of a bake or air-dry 
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type, oil or synthetic. 
followed by one or two coats of lac- 


This may be 


quer enamel. The lacquer enamel 
should be a special material which is 
engineered specifically for washing 


alkali solutions, as well as adhesion to 
the various types of metal which are 
used for the equipment. The use of 
a primer is to be recommended for 
best results over a long period of 





is of a competitive nature and the 
cost of finishing must be kept to a 
minimum. A satisfactory result can 
be secured by the use of a one-coat 
lacquer enamel finish which will air 























machine use and which possesses _ service. dry. This will give the fastest pro- 
maximum resistance to soap and System B is suggested if the article duction and permit the minimum 
WHAT FINISH TO USE, WHERE, WHY AND HOW 
Appli- | | 
Product Characteristics Preparation cation | Finishing Systems | 
Finished | Desired in Finish of Surface Method 1st Coat | 2nd Coat : 3rd Coat Remarks 
GROUP |_| 
Refrigerators | Adhesion, flex- | Metal freed Spray | A. Baking Primer | Lacquer | Lacquer | Fast schedule. 
Ice Cream | ibility & resistance | from grease & or air dry Primer | Enamel Enamel Good finish for 
Cabinets | to humidity, grease | dirt. | large or small 
Water | & butter, abrasion, | Bonderizing | production. 
Coolers discoloration, | or rust- —_ SUEEEEEEEEEEEEEEEEEEE 
| refrigerant gases. proofing B. Baking Primer | Synthetic | Synthetic | Requires baking 
optional. | Baking Enamel. | Baking Enamel. | ovens—only 
| recommended for 
large production. 
| C. 1 Coat Enamel. Synthetic air-dry or bake For low cost jobs. 
GROUP Il 
Air | Adhesion, flex- | Clean galvan- Spray | Baking or air- Lacquer Lacquer Quick production 
Conditioning | ibility & resistance | ized iron or or | dry Primer. Enamel Enamel | durable finish. 
Cabinets. | to humidity, bonderized Brush Sar EERE ERS eRe 
| moisture, abrasion. | steel. Baking or air- Baking Enamel | Baking Enamel | Requires baking 
Humidifiers dry Primer. Synthetic Synthetic | ovens—recom- 
or Oil base. or Oil base. | mended for large 
| production. 
1 Coat Wrinkle | Durable, eco- 
j | Finish. Baking. | nomical finish. 
GROUP Ill | | 
Clothes | Adhesion, flex- Clean Metal. Spray | A. Baking or air- | Lacquer Fast production, 
Washers | ibility & resistance | Granodize on dry Primer. Enamel durable finish. 
Dish Washers | to soap and alkali | zinc parts es 
lroners | solutions, water B. 1 Coat Lacquer Fast production. 
| and washing Enamel. Aijir dry. Not quite as 
| compounds. durable as A. 
C. 1 Coat Syn- | Slower production 
| thetic Enamel. | | than A or B but 
| Air dry or Bake. | lower cost. 
GROUP IV | 
Electric | Heat resistance, Clean Metal. Spray, | A. Baking or | Synthetic | Synthetic High quality 
Ranges, adhesion, flexibility, | Brush | air-dry Primer. | Baking Enamel. | Baking Enamel. | finish. 
Clothes Driers,| abrasion resistance or Dip |-AA—sn 
Water | B. 1 Coat Baking Lower cost 
Heaters, | or air dry finish. 
Kitchenettes. | | Enamel. 
GROUP V 
Oil Burners, Adhesion, resist- Metal cleaned | Spray, | A. Baking or Synthetic Synthetic Good, durable, 
Domestic ance to abrasion from grease, dip or | air-dry Primer. | Enamel, air dry | Enamel, air dry | tough finish. 
Stokers, etc. | and heat rust & dirt. brush | or bake. or bake. 
Box type cane - _ 
Furnaces. B. 1 Coat Enamel, Lower cost than 
air dry or bake. A. 
Synthetic or oil | 
base. 
C. 1 Coat Wrinkle | Tough, eco- 
Finish Baking. nomical finish 
GROUP VI 
Commercial Perspiration Surface ground | Spray, | A. Primer, air Filler, air dry 1 or 2 coats | Smooth, built up 
Meat resistance, adhesion,| smooth as dip or | dry or bake. or bake. Enamel, syn- | finish, good 
Choppers, toughness, possible with brush. thetic or oil base} appearance & 
Slicers, Etc. resistance to emery wheel. —air dry or bake} durability. 
abrasion Remove all Berklee 


grease, rust & 


dirt. 





B. 1 Coat Enamel 
—Synthetic or 
oil base—air dry 
or bake. 


| | Economical, 
| Finish not as 
| smooth as A. 
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amount of floor space in the factory, 
but, of course, the results in the field 
will not be quite as good in durability 
as provided by System A. 

System C shows a one-coat syn- 
which may be of the 
air dry or baking type. 


thetic enamel 
This can be 
used with or without a primer accord- 
ing to the production costs which are 


permitted on the article. Durability 


fairly good. Drying time 6 to 8 
hours which requires much larger 


floor space than a lacquer system for 
the same unit output. 

The one-coat synthetic enamel fin- 
ish, while it does not permit of as 
rapid production as the lacquer sys- 
tem gives on the other hand superior 
coverage and a lower production cost 
from the standpoint of the cost of 
material and application. This is due 
to the higher solid content which in- 
cludes pigment, vehicle and other 
film forming materials found in syn- 
thetic enamels as compared with lac- 
quers. In general the coverage of 
synthetic enamel is approximately 50 
per cent greater than a lacquer enamel 
of corresponding color due to the 
higher solid content. 


Group IV takes in the finishing of 
electric ranges, clothes driers, water 
heaters, kitchenettes. These products 
possess the same general requirement 
of heat resistance in the finishing ma 
terial together with the usual adhe- 
sion, flexibility and abrasion resist- 
ance demanded of electrical equip- 
ment finishes. Various types of metal 
can be used in equipment of this de- 
scription, such 


as sheet sheet 


iron, galvannealed, 


iron, 
steel, galvanized 
ete. The 


metals is to be pretreated as described 


surface of each of these 


in Group III to provide for proper 
adhesion of the finish. 
tant to 


It is impor- 
sure that all 
rust, dirt and foreign material is re 
moved from the 


make orease, 
before the 
application of the finishing material. 

\pplication can be made by spray 


surface 


ing, brushing or dipping according to 
the size and area of the surface as 
well as the shape of the article, which 
is being finished. 

Two finishing systems are recom 
mended for use on this equipment as 
shown on the 


reference chart. The 
use of a baking or air-drying primer 
is recommended where a high quality 
finish with maximum adhesion and 
durability as well as heat resistance 
is required. This can be 


with one or 


followed 


two coats of synthetic 
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baking enamel in the desired shade. 
Where a lower cost finish is desired, 
a one-coat baking or 
enamel can be used. 
fairly good 


air-drying 
This will give 
satisfaction in service. 
a wrinkle finish can also 
be considered in this connection, as 
this type of finish has good heat re- 


The use of 


sistance, good coverage, and is eco- 
nomical in application and usage. 


In Group V the finishing of oil 
burners, domestic stokers, box type 
furnaces, ete., is outlined. This 
equipment, which is of a heavy na- 
ture, in general requires the best pos- 
sible adhesion and flexibility in the 
finish. Also resistance to abrasion 
and a certain amount of heat resist- 
ance is essential. Inasmuch as iron 
and steel castings are used to a large 
extent in fabrication of these prod- 
ucts, the metal is to be very well 
cleaned of all sand and grit, also 
grease and rust. The method of ap- 
plication used can be spraying, dip- 
ping and brushing, according to the 
production requirements, and the size 
and shape of the object. If the cast- 
ings are rough and a smooth finish is 
desired, they can be smoothed down 
by using an emery wheel, which will 
save a good deal of time and cost in 
the finishing department. 

The choice of three systems is 
offered. The first, System A, in- 
cludes a primer which may be of the 
baking or air-drying type followed by 
one or two coats of synthetic enamel, 
air-drying or baking. This gives a 
tough finish with superior adhesion 
and resistance to marring and abra- 
sion in service. If the castings are 
not sufficiently smooth for the appli- 
cation of enamels after the primer 
coat, it is advisable to apply a coat 
of surfacer by spraying, which can be 
sanded down to a smooth condition. 
This will “hold out’ the succeeding 
enamel coats. In some cases it is 
necessary to apply a knifing putty or 
filler to smooth over any deep file 
marks, blow holes or other imperfec- 
tions in the surface. The putty or 
liquid surfacer must be sanded to a 
smooth surface after they have dried 
the proper length of time, and a fine 
grade of wet or dry sandpaper is 
recommended for this purpose. Water 
sanding is preferable because it cuts 
down quicker to a level surface. 

System B is recommended where 
a one-coat enamel finish of the syn- 
thetic or oil is desired. This 
can be air-dried or baked, according 


type 


to the plant conditions in the factory, 
and satisfactory results are obtained 
in service, although durability is not 
as good as in System A. Fewer coats 
mean a lower cost so that System B 
is recommended where an economical 
finish is required. System C is a 
one-coat wrinkle finish which requires 
baking. It is recommended where a 
novelty finish is desired at low cost 
with maximum toughness, adhesion 
and durability in service. The wrin- 
kle finish is usually applied by spray- 
ing and requires baking 1 to 2 hours 
at 250 to 300 deg. F., 
the color. 


depending on 


In Group VI the problem of finish- 
ing commercial meat choppers, 
slicers, etc., is taken up. Perspira- 
tion resistance is required in these 
finishes, which are in contact with the 


human hand to a large degree. It is 
not commonly known that human 


sweat has a very destructive effect on 
ordinary finishes. It tends to soften 
and disintegrate surface coatings en- 
tirely. The characteristics of adhe- 
sion, toughness and _ resistance to 
abrasion are also important. Metals 
used for this type of equipment may 
vary from steel castings to various 
alloys; also aluminum die castings 
and zine die castings. The surface 
of the metal should be made as 
smooth as possible by grinding with 
an emery wheel after which all grease, 
rust, dirt and foreign material are to 
be removed by washing off with ben- 
zine and clean cloths. 

The method of application of the 
finish can be made by spraying, dip- 
ping or brushing, depending upon the 
tvpe of equipment available in the 
plant and the volume of production, 
as well as the size and shape of the 
object. 

The choice of two systems is of- 
fered for finishing this type of equip- 
ment, as both have been proven most 
satisfactory in actual service. System 
A, using a primer of the air-drying 
or baking type followed by a surfacer 
or knifing filler, 
air-dried or baked. 


which can also be 

This is sanded to 
a smooth surface followed by one or 
two coats of enamel of the synthetic 
or oil type, which are hardened by 
baking or air-drying. This system 
provides a smooth, tough finish with 
good lustre, durability and excellent 
sales appeal. 

System B, a one-coat enamel finish 
of the synthetic or oil type air-dry or 
baking gives a more economical fin- 
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ish, but will not have the same 
smoothness, depth and lustre as pro- 
vided in System A. 

In addition to the above points it 
is well to keep in mind that the con 
dition of the metal before the finish 
is applied is of tremendous impor 
tance in securing a satisfactory finish. 
Supplementing the methods above 
outlined for cleaning the metal there 
are various commercial preparations 
such as Deoxideen, vapor cleaning, 
and alkali cleaning, which can also be 
used to insure a clean surface and a 
good foundation for the finish. Each 
of these methods possess certain ad- 
vantages and disadvantages. The 
vapor phase degreasing operation is 
an excellent system for removing 
grease and oil from the surface of 
metal pieces and castings. It does 
not, however, have any rust inhibitive 


qualities such as are found with the 


bonderize and other similar processes. 


In general the use Of a metal prime 


of the synthetic or oil type, particu- 
larly one which is baked, has excel- 
lent rust inhibitive qualities and pre- 
vents the spread of rust underneath 


the surface of the finish. Any surface 


which is finished without the use of 
a primer will not prevent the spread 
of rust to the same degree as where a 
priming coat is used. 

Regarding the methods of applica 
tion there are certain advantages in 
each method, but spray application is 
generally found most satisfactory over 


While this 


od of application involves a cer- 


large surface areas. 
th 


me 
tain loss of material due to evapora 
tion of the solvents used in the mix 
ture, this is more than offset by the 
of application and the ease of 


i 
handling the articles which are being 


finished. A dip application uses more 
I i 
naterial, and in some cases requires 
the inst m Of large tanks lor 
+ 1 1 
certaln ects Vilere 11¢ ¢ pe! 
S S S ( ung yob, this 


method of application will be found 
most economical. Brush application 
is only used in the smaller shops, or 
on such articles where a satisfactory 
spray coat can not be applied and the 
dip method is out of the question. 

It must be kept in mind that the 
finish on any of the above electrical 
equipment should perform several im- 
portant functions. First—by present- 
ing an attractive appearance and im- 
proving the sales appeal of the article. 
Second by its characteristics of pro- 
tection, resistance to rust and cor- 
rosive influences, the durability and 
life of the machine in service is in- 
creased. Third—to cover up any im- 
perfections in the metal or surface of 
the machine thus adding to the ap- 
These points must all be 
taken into consideration as well as 


ps arance. 


the engineering details of cost per 

+ ] ] . , ] . . on 
unit, gloss or lustre of the finish, ad- 
hesion, flexibilitv. and chemical re- 
sistance 


arge Territory No Hazard 
to Our Breakdown Service 


EK HAVE customers in 
every county in Maine 
and a good many in New 

Hampshire. This gives a wide and 
diverse field to work in and means 
that there is always at least some 
business to be had, even in times of 
depression. 

Our location is good because there 
are many manufacturers in Portland 
and the immediate vicinity, and in 
addition there are a great many small 
industries scattered widely over the 
whole territory. This, of course, is 
characteristic of New England where 
almost every town and village of any 


size has its small factory of some 
kind. Now good motor repair work 
is a rather highly specialized business 
and practically none of the small in- 
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ke 





dustries abounding in this region 
have either the men or facilities for 
doing it. Even the big ones, like 
paper mills, which have electrical de- 
partments and do a great deal of their 
own work, now send their extra hard 
jobs to us \We pride ourselves in 
doing hard jobs well. 

In establishing the business here we 
purchased a corner lot and put up a 
brick building with a frame building 
attached to it in the rear. The stores 
in front and the offices upstairs are 
rented, and the electrical business 1S 
carried on in the rear, and in the 
frame building. Thus all overhead 
from the rent angle has been elimi- 
nated. There is plenty of Space for 
the storage of spare motors, which 
is an important part of the service 
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rendered, and for the stocking of 


1et wires in all sizes from No. 1 
, and a great variety of electrical 
material. 

In addition to motor maintenance 
and repairs our organization does a 


eood deal of controller work, and 
makes special electrical machinery, 
ae Sica 
sucn as, LOT 


Instance, contrivances 


for magnets where mills want coils 
for special trips and the like. We 


1 


iso do residential and industrial con 


tract work locally. This includes 
wiring, servicing, and installing 


power o1] burners, rewiring old work 
and new 


work. lor instance one of 


1 


our jobs just now 1s in a silk mill 
in \Westbrook which is being rehabili 


tated, and equipped for individual 
drive in place of maze of belting 
( tor repair end of the business 
( ( on with a great deal of 

1 thought fF rreat mat 

( ( ) es LOY ri 
) s ire hot 1S ade 1) 

one tw ton rucks ( 
( e plant in trouble. The 

( hag ( ( . iken ul wd the 
re one installed in its place, by 
our own men lhen when the old 
motor has been repaired, or rebuilt, 


it 1s returned by the 


truck and the 


S1cre 


brought back. In this wav a 


complete service is given. 


Qt course promptness 1s a most 


vital factor in good breakdown serv- 
ice and some ot our men are on call 


day and night as well as on Sundays 


and holidays. Chere is much com 


petition in our business but we rate 


service and quality of first impor 


tance. lhe stock of spare motors 


carried for breakdown service has 
from 


\lthough it is 


been carefully worked out 


previous experience 


hot practicable tO Carry a complete 
selection, the most commonly used 
t\ : 


ypes and ratings are included, so 


special 


that unless some motor or 


machine is involved it 1s usually pos 
take care of breakdowns 


Where special motors 


ire in trouble the customer under 

stands what he has to face and there 
waa f ] : . 

s rarely any feeling on his part be 

cause he has to wait. However quick 


repair work then becomes important 


and the trucking service and the re 
pair shop facilities play their part. 
\rmature and field coils for cer- 
tain machines which are most likely 
to be encountered are made up in 
spare time and kept in stock. In 
other cases they have to be made up 


when needed and the shop is equipped 
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Resourcefulness and foresight 
are the keys to the success 
which this repair service organ- 
ization has enjoyed for more 
than a quarter century. One 
office, yet serving a whole 
state of varied industrial activity. 
Efficient prompt breakdown 
service requires good and com- 
petent management. 


to do this. Bearings and brushes are 


also carried in the stock room so as 


to be available when wanted. 


NOTHER type of service which 
is given and which sometimes 


is most beneficial to the customer is 


checking up on proper motor sizes. 
Machinery is shifted around in the 
11 2 
nills at rious times, or new ma 
: ‘ ‘ ' 
chines replace old ones, and the 
motors LF} likel to become over 
loaded 1 he ]- oer r | > 1) 
loaded and be in danger, or they ma 


loaded and be wasteful of 
power. \ very 


be under 
y interesting instance 
of the latter was in a mill where a 


group of machines was driven by a 
75 hp., 550 volt motor drawing 65 
amps. Tests were made and it was 


found that a 35 hp. motor using only 
35 amp. was sufficient, thus substan- 
tially reducing the power bill. Matters 
of this kind are being looked into 
carefully nowadays by industrial man- 
agers who are keen on their jobs as 
a part of the present day tendency 
to reduce costs and eliminate waste 
in every possible way. It is a very 
good line of effort for the electrical 
repair and maintenance organization, 
in our opinion, for it creates confi- 


1 


dence and good will for the future 
and also brings in some immediate 
business. 

The keeping of simple but adequate 
records is a great help, as a price is 
generally given before a job is started. 
(his makes the customer feel better 
because he knows 1n advance what 
it is for. But in order to protect our- 
selves it is important to make such 
estimates correctly. This is the main 
reason why and the kind of work 
done on all repairs are kept in a day 
book. When new work comes in, 
and there is some doubt as to what 
it will cost, a similar job is looked 
up in the records, and this forms a 
satisfactory basis for estimating. If 
an old client is involved the dates of 


previous work are looked up from the 
files and the record of what was done 
is checked. This is especially helpful 
when the same motor has come in a 
second time, as serial numbers, types, 
etc., are recorded for future identifi- 
cation. Of data 
are kept, such as the cost of winding, 
and of standard coils which are held 
in stock, and the like. Anything more 
elaborate in the way of records than 
what is necessary to make reasonable 
charges which 


course other cost 


reasonable 
profit, and which insure against tak- 


give a 
ing business at a loss, we consider 
wasteful, as they really are. The 
quite simple arrangement with which 
we have here is sufficient, for this 
particular organization at any rate. 
We never found that maintenance 
contracts to be satisfactory, or to 


work out as well in actual practice 


called for. 
be organized for emergency 


as giving service when 
\\Ve must 
service in any event and it seems 
Wiser not to assume the responsibility 
for avoiding trouble in other peoples’ 
plants. The service charges which 
have to be made to cover the possi- 
bilities of a contract for maintenance 
must be fairly high and if a good job 
is done, and the trouble avoided the 
customer is apt to feel that he is not 
getting his money's worth. If on the 
other hand, there is a lot of trouble 
the contractor is likely to feel that 
he is not being adequately paid. At 
least that is the way we feel, and we 
have stuck to specific jobs. 

New business is obtained largely 
by circularizing two or three times a 
year. Of course with as old a con- 
cern as this, the business was founded 
in 1907, with its large clientele over 
a wide territory, much business 
comes in without solicitation, but we 
make a point of covering the field 
with personal calls as much as pos- 
sible. We also take part in com- 
munity business activities, as for in- 
stance in the case of the silk mill 
mentioned which is being rehabili- 
tated. The old company operating it 
closed its doors some time ago, and 
has recently 


been bought up by a 


group of Westbrook business men, as 
it can give employment to 100 people 
or more, and promises to show a 
profit if properly modernized. The 
Stultz Electric Works is taking its 
pay for the electrical work it is doing 
in stock in the new company. We 
also buy and sell new and used mo- 
tors and carry one of the largest 
stocks on hand in our territory. 
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Which Is the Right Resistance Wire 


for Electrical Heating Elements ‘ 


Because satisfactory service character- 


cle 
Cid, 


operating 


form of element and 


istics in any electrical product can only properties of the resistance wire alloys; 


be the result of careful selection and 
specification of component parts; 


~” 
J 
' 


and because all too little tangible infor- 
De mation is available in unbiased form, we 


cause the duty to be imposed on and asked Mr. Peters for the essential facts. 


f 


expected of a device employing heating 


Operating cycle and element design 


elements calls for rigid attention to the have been considered previously. * 


UMBERLESS and far-reach- 

ing are present day applica- 

tions of electric heat. Scarcely 
a heating operation exists, in the 
home or in the industry, that cannot 
be performed to better advantage 
electrically. Constantly are new ap- 
plications being evolved and the old 
improved. This steady increase in 
the number and variety of electrically 
heated devices and operations has 
made the design of the elements a 
most important branch of electrical 
engineering*. Correct design, in turn, 
depends to a great extent on the se- 
lection of the proper alloy to serve as 
the resistance wire, for a given appli- 
cation. Examination of the accom- 
panying table, in which are listed the 
composition and properties of several 
alloys currently available for heating 
element material, will indicate the 
wide range of characteristics offered 
by such alloys as a group. 

That such a large number and va- 
riety of heat-resistant metals exists is 
fortunate, as the field of electric heat 
is broad, and although some alloys 
find extensive use, no one alloy can 
truthfully be said to serve efficiently 
and economically for all purposes. 
At the same time, there is usually one 
alloy that is most suitable for each 
individual application. Intelligent se- 
lection, therefore, is important. When 
considering the comparative suitabil- 





*See also “For Most Effective Use of 
Built-In Heating Units”, page 15, Exec- 
TRICAL MANUFACTURING, June, 1935. 


34 


By Fred P. Peters 
Wilbur B. Driver Co 





ities of two or more alloys for a spe- 
cific application, the design engineer 
should ask himself the following 
questions, eliminating as he proceeds 
those materials that fail to provide an 
affirmative answer. 


1. Has the alloy reasonable resistance to 
oxidation, scaling and softening at the operat- 
ing temperature of the element? The “‘tem- 
perature of the element’’ refers to the actual 
temperature at which the wire itself must be 
maintained, rather than to the temperature of 
the air, liquid or solid material being heated. 

2. Is the cost of the alloy wire consistent 
with the customary economical considerations? 

3. Does the alloy resist ‘‘growth"’ at the 
temperature of the element? 

4. Is the alloy resistant to ‘‘sagging’’ at the 
temperature of the element? 


5. Does the alloy possess ‘‘convenient’’ 
electrical properties, i.e., high electrical 
resistance, and low, nearly constant, tempera- 
ture coefficient of electrical resistance? 

6. Do standard life tests indicate the alloy 
to have the longest ‘‘useful life’ (life to 10 
percent decrease in wattage) of those materials 
still under consideration? 


Question No. 1 is concerned with 
the most important property of the 
heating element metals, their relative 
resistance to oxidation, scaling and 
softening at the high temperatures. 
No other consideration is so import- 
ant as the ability of the alloy to with- 
stand great heat, and some materials 
find considerable application only be- 
cause of their excellent heat-resist- 
ance, and in spite of inherent disad- 
vantages such as high cost, poor me- 
chanical properties, low resistivity, or 
excessively high 
efficient. 

This situation applies most perti- 
nently to the group of materials that 
are serviceable at temperatures 
greater than 2100 deg. F., beyond the 
range of the conventional nickel- 
Neither platinum- 
rhodium nor platinum oxidizes at 
any temperature, nor softens below 
2800 deg. F., 
cious metal elements are initially ex- 
pensive, possessed of inconvenient 


temperature Co- 


chromium alloys. 


and although such pre- 


electrical properties, and_ possibly 
subject to slight vaporization, they 
remain the only resistor materials 
suitable for operation in air at tem- 
peratures higher than 2400 deg. F. 
With respect to the expense of pre- 
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cious metal resistors, it should be 
remembered, although first cost is 
generally considered high, that the 
price for platinum has dropped more 
than 75 per cent in the last five years. 
The life of such elements, in addition, 
is far superior to that obtained with 
other alloys, and the wire possesses 
an almost 100 per cent resale, return 
or replacement value. At present the 
platinum alloys find extensive use as 
heating elements for jewelers’ and 
dentists’ melting crucibles, extra high 
temperature laboratory furnaces, etc. 
Their application at temperatures 
higher than 2100 deg. F., is certain 
to increase as engineers and design- 
ers become better acquainted with 
their properties and long-run econ- 
omy. For comparatively large heat- 
ing units operating between 2100 
deg. F. and 2400 deg. F., or for small 
elements, the cost of which must be 
held to a bare minimum, alloys of the 
iron-chromium-aluminum or iron- 
chromium-aluminum-cobalt types are 
being successfully applied. Their 
outstanding properties are high melt- 
ing points, excellent oxidation-resist- 
ance, high electrical resistance and 
negligible temperature coefficient of 
resistance. Secause they oxidize 
somewhat in air, these iron-base al- 
loys are not so durable as precious 
metal although they are 
superior in this respect to nickel- 
chromium alloys. At temperatures 
between 2100 deg. F., and 2400 deg. 
F., therefore, the iron-chromium- 
aluminum alloys, with or without 
cobalt, take precedence over nickel- 
chromium in spite of mechanical defi- 
ciencies (subsequently 


elements, 


discussed ) 
that prevent them from competing 
successfully with the  nickel-chro- 
mium alloys below 2100 deg. F. 


Nickel-chromium and nickel chro- 
mium-iron alloys are by far the most 
widely used of all resistance mate- 
rials. They possess the best all-round 
combination of characteristics, and 
for heating elements designed to op- 
erate in the most-used temperature 
bracket, between 1000 deg. F. and 
2100 deg F, they are certainly the 
most suitable. At such temperatures 
they resist oxidation so well that their 
life is often measured in many years 
of actual service. Alloys of the 80 
Ni.-20 Cr. type are usually selected 
for operating temperatures between 
1800 deg. F. and 2100 deg. F.; for 
temperatures below 1800 deg. F. 
an alloy of the 60 Ni.-15 Cr.-25 Fe. 
type is entirely satisfactory. 

While nickel-chromium-iron alloys 
are somewhat cheaper, they are not 
so durable at any temperature as 
straight nickel-chromium. Hence, a 
good rule for the selection of a re- 
sistor material to operate below 1800 
deg. F., may be stated as: For high- 
est quality, longest-life appliances or 
operations, employ the 80 nickel 20 
chromium alloy; for less expensive 
units, the extreme durability of which 
is not a requisite, use the 60 nickel, 
15 chromium alloy. For very cheap 
appliances, operating below 1600 deg. 
F., a good service alloy containing 
30 per cent nickel, 20 per cent chro- 
mium and 50 per cent iron has re- 
cently been developed. 
its greater iron 


Because of 
content, however, 
this alloy has a shorter life than the 
60/15 alloy at any temperature. 


ee melting point, or com- 
parative inability to resist oxida- 
tion limits the application of the alloys 
remaining on our list to temperatures 


less than 1000 deg. F., for which 


selection is usually influenced largely 
by price. For such low temperature 
devices it would often be economic 
folly to use a high quality, long-life 
alloy for the resistor, as the low 
temperatures used may permit the 
resistor, even when made of a cheap 
alloy, to outlast other parts of the 
appliance. 

As has previously been stated, fac- 
tors other than oxidation resistance 
and cost are likely to affect the choice 
of an alloy for a specific application. 
Often more than one alloy may be 
satisfactory in both of these respects. 
Consider, then, our question No. 3: 
Does the alloy resist “growth” at the 
temperature to be produced? 

“Growth” in this sense refers to 
the permanent increase in length 
which practically all metallic mate- 
rials undergo to some extent when 
heated for long periods at high tem- 
peratures, not necessarily under ten- 
sion or load. It is not the familiar 
“thermal expansion” as simple ex- 
pansion on heating is followed by 
equivalent contraction on cooling, 
and is, therefore, not permanent. Nor 
is it the metallurgist’s “creep” which 
implies the existence of an applied 
tension or load to the hot metal. 
“Growth” is the result of an increase 
in grain size of the metal during long 
heating, and in the case of resistance 
wire is evidenced by an increase in 
length, with a corresponding increase 
in resistance of the wire. The in- 
crease in resistance causes the watt- 
age of the resistor to drop in propor- 
tion (at constant voltage), and as 
this condition progresses, the tem- 
perature of the element decreases ac- 
cordingly. 

Designers will readily appreciate 
how serious such a condition may be, 


PROPERTIES OF RESISTANCE-WIRE ALLOYS 


Type of Alloy 


Platinum-Rhodium 
Platinum 


lron-Chrome-Alum.- 
Cobalt 
lron-Chrome-Alum. 
lron-Chrome-Alum 
Nickel-Chrome 
Nickel-Chrome-lron | 60 16 24 
lron-Nickel-Chrome | 30 20 50 
Copper-Nickel 45 
Nickel-Steel 
Nickel-Silver 


Molybdenum 


20 72 > 3 
27 68 5 
15 80 5 


80 20 
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Temp. 


Ni Cr Fe Al Co Cu Zn Pt Rh Mo 


80 20 .0012 
100 .0037 


.00006 
.00004 
.00009 
.00010 
.0001 3 
.0003 

.00001 
.0012 

.00019 


.004 








Strength Relative 
ost 
of 
Material 
Excellent | Very high 
Slight Good Very high 
Excessive Poor High 
Excessive Poor High 
Excessive Poor Low 
Slight Excellent | Medium 
Slight Excellent | Medium 
Slight Good Low 
Slight Good Low 
Considerable} Fair Low 
Considerable} Poor Low 
Slight Good Very high 
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and should, therefore, be certain that 
the resistor material they select is 
proof against it. Nickel base alloys 
are the least subject to “growth’’—in 
fact, with them it need not be con- 
sidered at all. On the other hand 
alloy wires composed of iron-chro- 
mium-aluminum, iron-chromium-alu 
minum-cobalt, or iron-chromium grow 
excessively during long heating above 
1700 deg. F., 
made with them, although possibly 
more resistant to oxidation than 


and heating elements 


nickel-chromium, are not so satisfac- 
tory for operation between 1700 deg. 
F., and 2100 deg. F., owing to this 
gradual drop in the temperature pro- 
duced by the element. In some 
cases the temperature of such iron- 
chromium-aluminum wire elements, 
originally 2000 deg. F., may drop as 
much as 200 deg. F. during a 150 
hour heating period. 

Question No. 4 is concerned with 
the “sagging” to which some alloy 
wires are subject at high tempera- 
tures. The effect of “sag” on the 
operation of the element is similar to 
that of “growth,” i.e., the wire in- 
creases in length, the resistance in- 
creases, the wattage, and, therefore, 
the temperature drop in proportion. 
The cause of “sag,’ however, is 
different; it is specifically an in- 
herent lack of strength at high tem- 
peratures of the material, which be- 
comes thereby unable to support its 
own weight properly, and sags. Of 
all the alloys considered here, the 
nickel-chromium types possess the 
greatest strength at high tempera- 
tures. At 2100 deg. F., for example, 
an iron-chromium-aluminum alloy 
will have a tensile strength not 
greater than 1500 pounds per square 
inch, whereas nickel-chromium may 
sustain a tension of over 6000 pounds 
per square inch without breaking. 
Unless, therefore, the resistor is com- 
pletely supported externally, it should 
not be made of a material that does 
not possess good mechanical strength 
at high temperatures. 

Unfortunately, the iron-chromium- 
aluminum, and iron-chromium-alumi- 
num-cobalt alloys are subject to both 
of these destructive conditions to such 
an extent that their use should be 
limited to temperatures beyond the 
useful range of nickel-chromium, i. e., 
above 2100 deg. F. 


LECTRICAL properties quite 
often are used as a criterion of 


excellence when comparing the suit- 
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abilities two or more. resistance 


materials. Occasionally the impor 
tance of high electrical resistance and 
low temperature co-efficient of re 
sistivity may be exaggerated, but all 
other of our foregoing considerations 
being equal, the alloy with the high 
est resistance and the lowest tempera- 
ture co-efficient will be the most 
efficient and the most convenient to 
use. Higher resistance makes possi 
ble a saving in space for a given 
wattage. An unfortunate feature of 
good conductor (very low resistance ) 
materials, such as platinum, plat 
num - rhodium, molybdenum, iron, 
nickel, etc., is that the voltage applied 
to heating elements made of them 
must usually be reduced with a trans 
former in order not to produce too 
high a temperature, or to avoid the 
use of great lengths of a_ possibly 
expensive resistance wire. An advan- 
tage of the chromium-containing high 
resistance alloys is that elements made 
of them are readily accommodated to 
the customary space requirements 
when current is drawn directly from 
the usual domestic or industrial light 
or power lines. 

An excessively high temperature 
co-efficient of electrical resistance 
causes the element, while coming up 
to heat, to increase in resistance so 
rapidly with temperature rise that 
quick heating is impossible. Design 
also is simplified with low, constant 
temperature co-efficient materials, as 
it is not necessary for the designer to 
make elaborate allowances for large 
deviations from the nominal resist- 
ance of the element, at different 
operating temperatures. 

It may well be repeated, however, 
that far more important than good 
electrical properties, in the selection 
of the most suitable alloy for a spe- 
cific application, are the factors of 
oxidation, 


resistance to “orowth”’ 


and “sagging” at the operating tem- 
perature of the element. 

\fter the consideration of all these 
factors, should doubt still exist as to 
which alloy will be most efficient, the 
results of standard life tests should 
be applied to the selection. dy far 
the best of such tests is that developed 
by the American Society for Testing 
Materials as its “Accelerated Life 
Test for Metallic Materials for Elec- 
trical Heating” (A.S.T.M. STAND- 
ARDS, 1933, p. 877). This test, 
after a short preliminary temperature- 
adjustment period, is performed at 
constant voltage, applied intermittent- 


ly for two minute periods. Results 
are reported in terms of “useful hie” 
and “life to burnout.” Of these two, 
the “useful life” is the more impor 
tant as a criterion of excellence. The 
“useful life’ of an element is con 
sidered to have ended when the elec 
trical resistance of the wire shows an 
increase of 10 per cent over its orig 
inal value. It is interesting to note 
that no recorded evidence exists that 
the “useful life’ of an 1ron-chromium 
aluminum: alloy at 2000 deg. F., has 
ever exceeded that of a modern, 
domestic 80 nickel, 20 chromium alloy 
of the same size and at the same 
starting temperature. Such is_ the 
powerful effect of “growth” on the 
life of a wire that otherwise is a 
superior alloy. 


In Other Atmospheres 


— is unusual as a 
resistor material. This metal, 


because it melts in the neighborhood 
of 4800 deg. F., may operate as a 
resistor at temperatures far beyond 
the range covered even by the platt 
num metals. In such applications, 
however, the resistor must be sur 
rounded by either a vacuum or a 
protective atmosphere, like hydrogen, 
as molybdenum oxidizes slowly in air 
above a red heat. In addition, the 
oxide volatilizes and leaves the bare 
metal further attack, 
which proceeds apace. A resistor 


exposed to 


material, to be applied successfully to 
high temperature service 1n air, must 
form on heating either no oxide 
(platinum metals) or an oxide of the 
“protective” type (nickel-chromium, 
nickel-chromium-iron, or 1ron-chro- 
mium-aluminum ). 

\ broad summary of the selection 
of suitable resistor material may be 
encompassed by the following sug 
gestion: Choose, for a specific apphi 
cation, that alloy, of all those satis- 
factory from an oxidation-resistant 
standpoint, that has the greatest re- 
sistance to “growth” and to “sagging” 
at the temperature involved, and 
which can be applied economically. 
Except for (1) the lower tempera- 
ture units, in which a cheaper alloy 
may be more practical, and (2) very 
high temperature elements 
2100 deg. F.), where precious metal 
or iron-chromium-aluminum resistors 
must be used, this rule will dictate 
the choice of nickel-chromium- or 
nickel-chromium-iron for the major- 
ity of applications. 


(above 
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eliable, Uniform 


INSULATION 
Promptly Supplied! 


Formica has been increasing in use for insulation because 
of its dependability, and because its cost is in a more 
favorable relation to other materials for the same purposes 


than was the case a few years ago. 


Failure of insulation may be the cause of a lot of trouble 








and expense, and with the difference in cost between 
! cheap insulation, and thoroughly dependable insulation so 


small, it no longer pays to take the chance. 


For 22 years the Formica laboratory has concentrated 
on just one product and has steadily improved it and kept 
it abreast of the art. A large factory completely equipped 
with a great variety of manufacturing and fabricating 


equipment makes prompt service possible. 


Send us your blue prints for quotations. 


THE FORMICA INSULATION CO. 


4638 Spring Grove Avenue e Cincinnati, Ohio 


ORMICA 
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Adwance Blectric Co... ....ccccccvcce ae S @1212 13:8 
6315 Maple Ave., St. Louis, Mo........ at. S wit 42 33 C 
an a, Ono; oy Oe, Oe 2a, 22, 95...... 1 3 8 10 11 12 7 
s aoa ee oe, Be, os... 2 3 8 14 42 13 F — . . 
a = : (For similar information on Motor 
a - Mie: Gon Alliance, Ohio....... 6 Controllers, see previous issue) 
-less Ro a eines 
na... ck ns cs a aby o/s sislee 1 8910 D 1213 A 
Rs oo Ribs abe 66 ans sia 010 1 8910FE 1213 8B phish - 
Ball, Ring & Bronze B. onall....... 1 8910F 1213 C Electric Products Co. Gi 46002 pss = = . 2 Howell 
1725 Clarkstone Rd., leveland, O..... : 
oe" SE ee 10 D » 13 A Ball. Bronze & Ring B. on all. i. — 
liwaukee, Brocco ccccccccceveccesece ee ee ee ee : 
S| AS eee F 10 11 12 13 C Biectrie Specialty Co............ccc00. 133 4255 ..29 . : a 
Ring B. on 10, 11, 12, 13............ 10 12 E Stamford, Conn. ..... een 123456E89 1011 12 13 B asi 
Ball and Wick B. onall...... Fey 123456F89 101112 13 C 
Armor Electric Mfg. Co............... 8 10 i2DA Waste B. on 1, 2, 3, 4, 5, 6, 8,9..... ‘ssye* 89 10 11 auP ——s 
1020 Hotland, Erie, Pa................ 8 10 12E B 7 é | 
: , Ball, 
Ball, Roller & Ring B. onall........ 8 10 izF C Electro Dynamic Works.............. 8 9 10 1213 A Be 
Baldor El Cc 123 6 89 D 1213B Bayonne, N. J.. os Ee 
RR Soca ee cain : Bee Oe OO aah cid 13.C ; 
4350 Duncan Ave., St. Louis, Mo...... 123 6 89 F 1213C a 9, 10, 12, 13 seeeeeseneres tae uae Imperi 
aon. = ——- pM RS connect cctsscscs 10 1213 E Ball 
Barber-Colman Co., Rockford, Ill...... 6 eS CBA Elliott Co., Ridgway, Pa.............. D10 11 12 13 B Bror 
PTs Cc civ cobs nwewseuree'e Ball and Babbitt Bearings on all..... 10 11 12 13 C_ Roll 
Black & Decker Elec. Co., Kent, O..... 4 A Emerson Elec. Mfg. Co.............-- 2 56 89 A — 
eee ee eS 4 ee 12 4 6 89 Cs ts BR ia skp as caiceheciavwawece™ 23456 8 9 r B ' 5 . 
Bronze B. on 1, 2, 4, 8,9....------- 12 456 89 F ED Ball B. on 1, 2, 3, 6, 8, 9, 12, 13..... 123456 89 F 12 13 all 
Oil's B. on 1, 2, 4, 5, 6,8,9......... Bronze Bearings onall............. 123456 89 D | Slee’ 
rs . Fairbanks-Morse & Co................ 1 3 D8&891011 1213 A Kendr 
Peres Mamet OS... esse ccccecesss 12 €356 ° 89 EA , esse iat , 3B 
2256 W. Ohio, Chicago............... 12 456 89 F B $ 900S. Wabash, Chicago, Ill............ 1 3 See ae ue Leban 
Ball and Bronze B. onall........... 4 G Ball and Ring B. onall...........-. 2 3 Fs — Ball 
Fidelity Electric Co..............0..- 13 B Oil-1 
Brown-Brockmeyer Co................ 3 E 1213 A 331 N. Arch, Lancaster, Pa........... 234 10 F 12 13 ¢ Kimbl. 
938 Smithville Road, Dayton, Ohio..... o8 ; ‘ F 3 = a Ball, Waste & Wick B. onall........ 23 aD» | 2011 E 
3 8 1213 D a Dy I sa iso aa csesisincacucis 1 5 8 1112 B C Ball 
Burke Electric C 1a 48 13 A 172 Union, Worcester, Mass. . saaagiess 1 5 8 112 E F Kingst 
ur ectric Co. eccecccces 3 Ball ther B s — ae 
12th & Cranberry, Erie, coc 1 34 C8 9 10 1112 13 B catrecasan lates teem . — 66 Yo! 
Bail & Bab’t. 9, 10, 11, 12, 13. ° 1 S E89 10111213 D General Electric Co.......... : os 123456 8 9 10 1213 A Ball 
Bronze B. on 8, 9, Ee ots 1 3 8 9 10 12 13 F PEE OES. Sy cwisxcadeeeaaaene 123456789 10 11 12 = z aieael 
Ball. B. on all. we SBQPSSQASGCTS SD TH Hs SS elan 
Cedarburg Mfg. Co., eenesopngpedbetenty . 8 B Bronze B. ont 1, 2, 3, 4, 5, 6, 8, 9. 1234567891011 12 13D Ball 
Ball Bearings. . ; 8 E Ring B. on 8, 10, 11, a3. ae 1 3 8 9 10 11 12 2 
~ Gere skates. 123456 8 9 10 11 12 13 F 
Comtery Miectsie Co...........cceccces i223 8 F896 'C 32 43:A , im ta ae 25" G Lincol: 
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Clements Mfg. Co............ sais sm 4 CN ORGS ic ook cvdac cixancesne 4 6 EC Ball 
6650 S. Narragansett Ave., Chicago... . New Haven. Conn............ LATS 4 6 F D % 
Ball and Bronze Bearings........... —_—_—— —— Marb! 
Cleveland Electric Meter Co.. oo 1 8 10 12DA a_i Mfg. Co...........+.- ; ; > a — 
ester Ave., Cleveland, O....... 1 8 10 2 BO eee eee ee ee . : 
Ball and Bronze on all.............. 1 8 10 as. Ball and Babbitt Bearing on all. . 7 Slee 
Continental Electric Co................ 8910D 1213 A Hansen Mfg. Co., Princeton, Ind...... 5 A Maste 
323 “¥'¢ a eee 8910E 1213 B Babbitt Bearings. . Te beoes 100 D: 
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| ois cscs teu ess 8910 1213 DA Bro’ 
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39 Lyell Ave., Rochester, aes. 4 6 F C 
Ball and Composition B. on all.. 4 6 D 
Delco Products Ee Dayton, Ohio.... 3 1213 A 
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B. 4,6 cae iitebens aes 6 8 ¢ 12 13 F : 
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for Designed-in Use 


sizes and forms of motors and 


they provide 
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Howell Electric | Motors Co.. iad a 


9 12 


























2 5 8 i3Z A 
| Re ear rare 123 5 8910F 1213B 
Ball and Bronze on all.............. 23 5 89 10 12-43: ¢ 
Ring B. on 1, 2, 3, 5, 8, 10, 12 baaeae 1 3 5 8 9 10 12 13 D 
Waste B. on 1, 2, 3 Ce Mat voncatanes 1 5 8 10 12 E 
Ideal Elec. & Mfg. Co.. aaecuawen i E8910B 1213 A 
Mansfield, Ohio 1 89 10 11 12 13 C 
Ball, Roll, Bronze, Ring ‘& Babbitt 1 8910111213 D 
Bearings on all. : 1 10 11 12 13 F 
Imperial Electric Co............... 1 8 9 IZA 
48 Ira Ave., Akron, Ohio........... 10 12 B 
Ball B. on 1, 2, 8, 9, 10, 12, 13 a 2 10 F 12:13 ¢ 
Bronze B. on 1, 2, 8, 9, 10, 12, 13.... 2 10 12 13 D 
a ae Ee ee eee ; 1213 E 
pT Sere ee ; $2349 891011 Di13A 
556 W. Monroe, Chicago, Th. waa $2:3:4S5 891011 E 13 B 
Ball and Bronze B. on all.......... 12345 891011 F 13 C 
ee NN ON Bo biknc cacwcitades 
Kendrick & Davis Co............. 4 A 
Lebanon, N. H.. a Rai 4 6 9 C 
Ball and Bronze on 4, as eta acid 
Claes G. GS, GD. ccccvsiensacs 
ee PN ioc ks cee cveweds IZA 
2011 Hastings, Chicago. .....ccccccecs er 5 8910F 1213 C 
Ball Bearings on all............ 10 12 D 
Kingston-Conley Electric Co........... £2 8 E 
66 York, Jersey City, N. J............. 
ce a rere eee 
Leland Electric Co., Dayton, Ohio. .... i223 89 F 1213 A 
Ball, Bronze or Waste B. onall...... £23 8 9 12 13 B 
323 5 8 9 12 13 C 
Ree ne Cg bin oi cveskanccess 8 10 12 DA 
12818 Coit Road, Cleveland, Ohio. 8 10 i2ZE B 
Ball and Ring Bearings on all....... & 10 2F C 
Marathon Electric Mfg. Corp.......... 23 8 9 F DB 
32 Ialand, Waueau, Wis.............-. 323 8 BC 
Ball and Bronze B. onall........... 
Marble-Card Electric Co.............. $2 8910C 1213 A 
Gladstone, Mich.......... ie ee 89 10 1213 B 
Ball B on 2 hp. and larger ratings . ea 8 10 12 E 
Sleeve Bearings on motors up to 1% hp. 2 89 10 12 13 F 
Master Electric MGs act knduce ns mae kes 1 3 6 8910C 1213 A 
100 Davis Ave., Dayton, OMIGS oss cscs 1 3 8910F 1213 B 
Ball B. on 12, eee caecaare le 3 89 10 12 13 D 
Bronze B. on 3, 6, 8,9 . 3 89 10 13 13 = 
Minneapolis-Honeywell Regulator Co... 3 6 9 DA 
2810 Fourth Ave., South.............. 
eS eer ror 6 B 
To Type and Size To Form 
—Frac. to 2 hp.— 7 Clutch A Speed Reduce 
1 Condenser 8 Polyphase Built-in 
2 Split Phase 9 Direct Current B ae Enclosed 
3 Repulsion Induc- —Over 2 hp.— C Semi-Enclosed 
tion 10 Wound Rotor D Splash Proof 
4 Universal 11 Synchronous E Fan Cooled 
5 Synchronous 12 Squirrel Cage F Vertical 
6 Shaded Pole 13 Direct Current G Governor-Control 
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Ohio Electric Mfg. Co. ed aaa toe ato tuaad 1 

















2 8 9 A 
5905 Maurice Ave., C leveland, “Ohio.... 12 5 89 F DB 
Ball B. on 1, 2, 5, 8, 9 Eveceaaaewass 12 5 89 Bm < 
pee a gs ee c 
Peerless Blectric Co. . ... 0... ccccccscs 3 8 iZ A 
2100 Market St., Warren, \OMencccces DOSS 8 9 Ci2 13 B 
Rall B. on 1, 2, 3, 8, 9, 12, Doieiawad's 234 8 12 13 D 
Waste B. on 3, 2, 5, 4, 5S. 6 3 Bice 23 1213 E 
ee ie OP Bs BO ida cs dcaenenveae a3 6 89 1213 F 
Pioneer Gen-E-Motor Corp............ 4 9 
466 W. Superior, Chicago, Ill.......... 
TRON Cts Bas Goo ccs cc ccendccss , 6 CA 
Pe IE taki ccbees ccdedaseuwews 4 6 E B 
ok CO Se ererrere eee 
Reliance Elec. & Engrg. Co.,.......... 10C 1213 A 
1042 Ivanhoe Road, Cleveland, O...... E 1213 B 
Ball, Roll, Ring & Waste B......... F 1213 D 
Reynolds Biectric Co.g. .. cscs ccccccccs 12 56 89 EA 
2650 W. Congress, Chicago, Th. ca aoe sé 39 y € 
PN OU Es I Birncacnncencdcsas $7 56 89 D 
Robbins & Myers, Inc.,............... 1234 64 39% D 1213 A 
SII Ons. sadsaddnness * £23384 6. 89 F 1213 B 
Ball B. on 1, 2, 3, 4, 8, 9, 12, 13. 1234 6 8 9 12 13 C 
4 G 


Bronze B. on 1, 2, 3, 4, 6, 8, 9, 12, 13. 
Ring B. on 3, 8, 9, 12, 13 an 
Waste B. on 1, 2, 3, 4, 6, 8, 9.. 
Wick B. on 4, 6 hraaid cate 


nee tia........... 4 A 





RRCROMNNIGE Gtk 65 he oS ck Sccecccceds 9 B 
4 6 9 ry EC 
Silent Hoist, Winch & Crane Co.,...... 10 1213 A 
770 Henry, Brooklyn, N. Y............ 
_ Ball, Bronze and Ring on all........ 
A 6 F DB 
187 N. Water, Rochester, N. Y........ 6 EC 
CP EIT. co a ccasccacakane 
<n nec cee Sa  eN ae e eiiiiiiig alaaaa 
SeOGG Wee Bes Ctinedscccicscccccnacs 4 6 9 ECA 


1828 S. 52nd Ave., Cicero, Ill.......... 
Oil-less B., Ball B. optional ......... 






































Star ber nrg Motor Ribath daecasuenans 23 8C10 E 1213 A 
URRE IGS Bid bo in 6s ce cece deadions 23 8D10F 1213 B 
Ball B. on 2, a 8, ‘10, BO Eva caccuas 
We MA OU nn « ntlendunsacanacnas 
Sterling Electric Motors Inc.,.......... 1 3 $§$ D891011 1213 A 
Telegraph Road, Los — Calif.. 1 3 SPES8 910111213 B 
Ball & Sleeve B. on all.. ; stein a ae 8910111213 C 
SO 66 hs ee tise sSavatadess 9 13 A 
443 State, Binghamton, N. Y.......... 9 13 B 
Ball and Sleeve B. on 9, 13.......... 9 13 ¢ 
aN Gi Te Bae kia ci vsscccéiaan a2 4 6 8910 ee 
oR aR ee ere 6 12 13 D 
Ball and Bronze B. onall........... 10 12 13 F 
Sunlight Electrical Co.,............... 12 EDC 
330 Dana Ave., Warren, Ohio......... 1 F 
DONE. Sod ecacdusdaseawuns . 
DE Be Bo diac cdewne ness 
United Electrical Mfg. Co.,............ 1 4 6 9 GS ey 
PRs id awed ste ahaa eee 
Co ee eee 1 4 9 F E 
U. S. Electrical Motors, Inc.,. . 1 8 10 DA 
200 E. Slauson Ave., Los Angeles, ‘Calif. 1 8 10 12E B 
Ball B. on 1, 8, 10, Raima dont ialewiee 1. 8 10 mF ¢ 
Wamiee Tete Cis. 6c noc ccccicccecccs 3 8 12 ¢ 
4221 Forrest Park Blvd., St. Louis..... 3 8 12 F 
Ball Bearings on all.............+... 
Victor Electric Products, Inc........... 6 FEDC 
712 Reading Road, Cincinnati, Ohio... . 
Bronze Bearings (impregnated)...... 
Wagner Electric Corp.,...........200. 23 89 10 12 A 
6400 Plymouth Ave., St. Louis, Mo..... 123 56 8910 12C B 
eS eens ota ee oe 2 3 8 9 111213 D 
i 4 SE he er 123 56 8:9 12 F 
Wee ee Oe No ok ca cinn 12 E 
Walter Electric Mfg. Co..,.........0:. i2DA 
215 Cumberland, Norfolk, Va.......... 12E B 
Ball and Roller Bearings............ zw? ¢ 
Warren Telechron Co.,............... a A 
pT Re ee 
Weuehe Bisc. Con, B. Big..c cc cccccsass 23 8 10 1213 C 
1622 Vine, Cincinnati, Ohio........... 23 8 10 12 13 D 
Bee Bow SS By WG, 84, Sdicccccccs 8 1213 E 
UO 8 A) eee 23 8 10 12 13 F 
Westinghouse Elec. & Mfg. Co.,....... 1234 6 8910 1213 A 
Test PMCMMRIE, Pick cccccccucccacce 123456789 10111213 B 
Oe Oe RE cones cdawediaanena 123456789 10111213C 
Roll., Ring & Bab’t B., 10, 11,12, 13.. 1 3 5 8910111213 D 
Bronze B., mi.2.4456 47.69 1 s.s 8910111213 E 
Waste B. 1, 2,3 eS, Ae eee [eo 2 seree 12 13 F 
G 
Woods Machine Co., S. A.,............ 8 12E B 
27 Damrell, Boston, Mass............. 8 way & 
ee es oa a ns eee ee om : 
Yates-American Machine Co.,......... 12 ¢ 
Ie cueecadawis casemate eine 12 E 
OP nee So tNEK Fok censumawrs 
Zobel Tiss. BEG Celik kc ccccccdsace 89 10 12 3 ¢ 
94 South Ave., Garwood, N. J......... 89 10 1213 D 


Ball & Bronze B. onall............. 











Nema 
News 


ORMS for the purpose of making 

up the 1935 census of manufac 
tures will be distributed in January. 
Electrical manufacturers will be re- 
quired to supply data to the Bureau 
of the Census at Washington, D. ( 
The Nema committee on the cen 
sus, which has been active during the 
past few months securing advice of 
sections and groups on the classifica- 
tion of products which would yield 
most informative figures, has con- 
cluded its work and reports the 
electrical schedule as one of the most 
complicated ever handled by the Cen- 
sus Bureau. It involves nearly 300 
items. Much has been done in im- 
proving classifications of the indus- 
try’s products by the committee, of 
which A. H. Henshaw is chairman. 


NNOUNCEMENT of recent 

elections of section and group 
officers indicates a number of 
changes for chairmanships of certain 
groups. J. K. Johnston, National 
Vulcanized Fibre Co., is now chair- 
man of the vulcanized fibre group of 
the insulation material section; T. F. 
Squier, Westinghouse Electric & 
Mfg. Co., is chairman capacitor sec- 
tion; C. A. Bates, Bryant Electric 
Co., wiring device section; A. H. 
Jaeger, Edison General Electric Ap- 
pliance Co., Inc., electric water heat- 
ing section; A. F. Fisher, Robeson 
Rochester Corp., domestic appliance 
section; Whipple Jacobs, Belden 
Mfg. Co., automotive wire group of 
wire and cable section; W. W. Red- 
die, Westinghouse Electric & Mfg. 
Co., welding wire group of electric 
welding section; W. R. Clements, 
Master Electric Co., is vice-chairman 
of the fractional horsepower subdi- 
vision of the motor and generator 
section; R. W. Sleath, Westinghouse 
Electric & Mfg. Co., is chairman 
of the signalling doorbell and toy 
transformer group of the specialty 
transformer section; Wm. R. Sor- 
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Major developments of the past month 
of the 


National Electrical Manufacturers 


Association 


Frank C. Jones, President 
W. J. Donald, Managing Director 


155 East 44th Street, New York, N. Y. 


gel, Sorgel 


general 


Electric Co., 
purpose and miscellaneous 
transformer group, specialty 


chairman, 


trans 
former section; Joseph Sachs, Colt’s 
Patent Fire Arms Mfg. Co., chair 
man, fuse section; W. L. Laib, Rey 
nolds Electric Co., ignition and lu- 
minous tube transformer group of 
specialty transformer section; C. J. 
Johnson, Westinghouse X-Ray Co., 
Inc., X-ray group of X-ray and 
electro medical section; G. A. Yan 
Kellogg Switchboard & 
Supply Co., chairman, also secretary, 
telephone manufacturers section; H. 
P. Bailey, Rotor Air Tool Co., chair 
man, electric tool section; J. G. Jack- 
son, Square D Co., 
breaker 
Wheeler 


proot, 


ochowski, 


small air circuit 
section ; G. Be Henry, 
Reflector Co., explosion 
dust tight and vapor lighting 
equipment group of the industrial 
and utilitarian lighting section; and 
Edwin L. Wiegand, Edwin L. Wie 
gand Co., industrial heating units and 
devices section. 


HE FIRST of a 

bulletins on the uniform account- 
ing movement issued by Nema dis 
cusses the question “Are differing 
methods of figuring cost by com 
panies in your branch of the industry 
resulting in widely varying costs?” 
The bulletin points out how cost com- 


new series of 


parison studies may be made through 
the medium of the Nema statistical 
department and the opportunities for 
the correction of faulty cost estimating 
factors. Bulletins will be sent on re 
quest to executives and accountants 
of member companies regardless of 
their official affiliation Nema 
activities 


with 


oe YNSORED jointly by Nema and 
the Edison Electric Institute, the 
Electric Kitchen Bureau is now 
definitely established, following the 
first meeting, on November 7 at Nela 


Park. ( leveland., ( Yhio, ol th< 


exes 
tive committee of which 
Whitwell, president, Philadelphia 


Electric Co., is chairman. ©. ( 


(seorge KE. 


. Small 
of Nema is secretary. The purpose 
of the bureau will be 
all national activities on 
all-electric kitchens, to promote local 


to foster and 
coordinate 
interest and effort. The new organi- 
consist of regional di- 
rectors, members-at-large, the execu- 


zation will 
tive committee and a plan committee. 
The plan includes the zoning of the 
entire country. directors 
in charge of each zone will establish 


local bureaus. 
R W. STAUD, Benjamin Elec- 
- tric Mfg. Co., has pointed out 
that in connection with business de- 
velopment work, it is desirable to 
consider the possibility of setting up 
a parallel organization within Nema 
for the undertaking of market de- 
velopment operations. Such an or- 
ganization might cut through the 
sections, including those having a 


Regional 


particular interest in a certain pro- 
gram. The kitchen modernizing ac- 
tivity is an example. There are a 
number of sections which have a di- 
rect or indirect interest in promoting 
kitchen modernizing market and 
Mr. Staud’s plan is to supplement 
the present sectional organization of 
Nema so that prompt action 
benefits might be 
interested 


and 
obtained 
companies. Air 
conditioning, certain phases of the 
industrial market, the all-electric 
laundry, the hotel and _ restaurant 
field, the recreation fields are also in- 
dicative of a number of 
which might be involved. 
The introduction of a variety of 
programs would thus result, enabling 
Nema to present a plan in support of 
which all members could join to sell 


the complete field. 

R KOQUEST of the wire and cable 
section to organize as the wire 

and cable division of Nema has been 

approved, subject to approval of sec- 


major 
from 


sections 


tions and groups of that section, some 
of which have already approved the 
change. Subject to affirmative vote 
by the armored conductor and flexi- 
ble metallic conduit section, the cord 
set section, and the non-metallic 
sheathed cable section, the executive 
committee has also approved alloca- 
tion of these three units to the wire 
and cable division, 
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Plastics by RICHARDSON 


FOR EVERY INDUSTRIAL AND COMMERCIAL PURPOSE 







Pe eR oe ae 


INSUROK “‘a superior laminated phenolic product,’ in sheets, rods, tubes, punchings, gear 
blanks, pump valves, fabricated parts, in grades and thicknesses for every application. 


4a 





INSUROK molded parts are supplied in every conceivable form, finished to close dimension 
tolerances, ready for resale or for installation in your equipment. 





sap kd 


RUB-TEX hard rubber molded to your EBROK molded Battery Containers, have proven their superior 
specifications for all purposes. dependable qualities in over fifty million applications. 


Millions of pieces from the tiniest simple designs stom n | jake- 
» to the largest intricate precise shapes, some weighin no ur, 
more than a hundred pounds, are molded or lan >lastics, | 
nated every month in the plants of the Richard: 


ganization, the largest in the Un 
Echnstvely:to the piaedic- atts: <1 


New Products 


Rubber Mounted Motors 


EW and improved motors designed with 

hub type resilient mountings, announced 
by Robbins & Myers, include the split 
phase motor shown in illustration and 
other types, repulsion induction, capacitor, 
etc., which have the same general design 
of rubber mounting. Motors are built for 





quiet operation of washing machines and 
other household appliances, oil burners, 
stokers, refrigerators and similar applica- 
tions. Excess oil capacity is provided so 
that re-oiling is mecessary only at in- 
frequent periods. Particular attention has 
been given to slot combination design so as 
to minimize magnetic noise and to keep in- 
herent windage tuned to low pitch. Heavy 
shafts are used through the rotor for 
rigidity. Centrifugal switches for split 
phase and capacitor motors and short cir- 
cuiters for repulsion induction motors also 
designed for operation with a minimum 
of noise; other parts are cushioned; and 
armatures are dynamically balanced where 
the application requires it. Spring washers 
used for end-play adjustment. Robbins & 
Myers, Inc., Springfield, Ohio. 


Metal Spray Machine 
— . metal spray machine 


used in the Gillord process of ply- 
metal deposit, which, it is claimed, lays 
the metal under cover of a blanket of 





inert gas, handles from 12 to 15 lb. of steel 
or alloy wire (size .148 in., A.S.W. No. 
9) per hour, and greater amounts of other 
metals, depending on melting points. Will 
lay 25 to 36 lbs. of copper, brass or bronze 


42 


per hour. Designed for mounting on lathe 
tool post or other 


€ 11 
feed switch in base. The wire is fed 


ling fixture. Has 


through a guide to knurled feed rolls, 
driven by % hp. motor and is then fed by 
the rolls through another guide and orifice 
into the melting chamber in the head of 
the tool. Melted to a high state of fluid- 
ity, the metal is then picked up by a 
blanket of neutralized air and delivered to 


the rface t be coated. 


Oxygen and 
elivered through cali- 
1g jets into the head of the 


hine, passing through mixing devices 


27e lene o- re ¢ 
acetylene gases are ( 


brated meter1 








I being delivered as a composite gas 
to the orifices for burning and supplying 
heat for melting the metal. Compressed 


lelivered in a main stream out of 
which a metered amount is taken by the 
e the main stream proceeds 
through mixing chambers after an injec- 


equipment, wl 


1as neutralized its oxidizing 
lities. It is then delivered as the pro- 
ing blanket that insulates the metal 
ile the latter is being melted, carried 
and deposited. Gillord Sales Corp., 1942 





(COMPLETE line of gearmotors and 

1 reducers for every speed reduc- 
tion drive, announced by Diehl Mfg. Co., 
in association with Foote Brothers Gear 


spee 





& Machine Co., includes helical and worm 
gear drives in both built-in and coupled 
types. Single, double and triple reduc- 
tions for horizontal, vertical or right-angle 
drives. Motors on “IXL” helical gear 
double and triple reduction units are sup- 
ported on gear case ruggedly constructed 
to handle heavy torque loads of the slow 
speed shaft and are adapted to drives 
which require from 3% to 75 hp. and speeds 
down to 6 r.p.m. on the slow speed shaft 
when used with 750 r.p.m. motors. The 
units are equipped with heat-treated 
chrome nickel steel gears and oversize 
anti-friction bearings. Efficiency of dou- 
ble reduction unit, approximately 96 per 
cent; triple reduction, approximately 94 
per cent. 

“IXL” worm gear units, as illustrated, 
obtainable in power capacities from 34 to 
40 hp., with speeds on the slow speed shaft 
down to 30 r.p.m., when equipped with 750 


r.p.m. motors, are also claimed to be highly 
efficient, attaining up to 95 per cent at 
low ratios. High carbon alloy steel worms 
integral with shaft, carbonized, hardened, 


ground and polished, are used and worm 


gvears are hobbed with involute tooth forms 
from cast bronze. Shafts are of chrome 
nickel steel, fitted with anti-friction bear 
ings. .Lower speeds also available, for 
both types, using slower speed motors 
Dichl Mfg. Co., Elisabethport, N. J. 


Upright Variable Speed Motor 
NOW OFFERED in upright enclosed 


design, the U. S. Varidrive motor is 
furnished in units up to 25 hp. with speeds 
as low as 1 r.p.m., and as high as 10,000 
r.p.m., in certain designs. Speed variation 
of 7:1 is available with the Varidrive alone 
or speed range of 21:1, when used in con- 





junction with multi-speed motor. Electric 
or hydraulic remote control or mechanical 
remote control types are furnished. Induc- 
tion squirrel cage motor has asbestos pro- 
tected windings and solid die-cast rotor. 
The maker points out that an advantage 


of the upright design over the commonly 


used horizontal construction is saving in 
lateral space, and that user has the option 
of having take-off shaft in either high or 
low position. The horizontal type made 
by the same company was described and 
illustrated in our April 1933 issue on page 
34. U.S. Electrical Mfg. Co., 200 E. Slau- 
son Ave., Los Angeles, Calif. 


Four-way Valves 


OLENOID operated directional 4-way 
valves in sizes from % in to 1% in., 
announced by Vickers, Inc., are designed 





for hydraulic service on machine tool con- 
trols, with 1500 Ib. per sq. in. maximum 
operating pressure. Furnished for 110, 
220, 440 and 550 volts, 50 or 60 cycles, 
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RESISTOR SPECIALISTS IN RADIO AND 


———— 


Put Your 
RESISTOR 
PROBLEMS 
Up to 
ELECTRAD 


eo specialists for 12 years, 
Electrad is ideally equipped to 
design and manufacture any standard 


or special type of resistor or power {t the right is shown a special made-to-order lug-and-pigtail 
; Electrad Vitreous Resistor. The Electrad engineering de- 
theostat which may be needed. partment will gladly cooperate in designing and manufac- 
. turing any resistor unit, in vitreous or moisture-proof 

Standard types are illustrated and namel, for special applications . ' 


fully described in the new Electrad 
Catalog, together with important 
technical data. A copy will be 
mailed on request. 


Inquiries are invited as to special 
resistor types for any industrial appli- 
cation. 


ELECTRAD 
Type 10-X 
100-WATT 
POWER 
RHEOSTAT 


CATALOG GIVING TECHNICAL DATA AND 
DESCRIBING A LARGE ASSORTMENT OF 
STANDARD RESISTORS, MAILED ON REQUEST 


DECEMBER, 1935 

















LECTRICAL INDUSTRY SINCE 1923 





Illustration at the left shows the Electrad 
Ferrule Type Vitreous Resistor, designed 
to give the maximum amount of space for 
heat dissipation within standard mount- 
ing distances. 


Note the cut-out section showing how the 
resistance wire is firmly anchored and 
silver-soldered to the Monel metal ferrule 
ends, thus eliminating the troublesome 
flexible copper lead commonly used for 
this connection. 


Monel ferrules will not corrode or oxidize 
in abnormal atmospheric conditions, 
humidity or salt air. Note also that no 
metal goes through the resistor center, 
therefore better radiation. 





VITREOUS-ENAMELED 
RESISTORS 


Outstanding features of Electrad Vitreous-Enameled Resistors 
are: (1)—Monel metal contact bands and lugs are non- 
corrosive and non-oxidizing. (2)—Resistance wire of low 
temperature coefficient, wound on moisture-proof ceramic 
tube and directly and permanently attached to contact bands 
by a special anchorage. (3)—Ceramic tube is open from end 
to end, providing greater radiation. | (4)—Ratings are based 
on watt-loads recognized as standard by the’National Electrical 
Manufacturers Association. 


% 
POWER RHEOSTATS 


V itreous-enameled, ruggedly designed and constructed for 
long life at rated current loads. One-hole mounting, with 
anchored base. Insulated shaft and bushings. Special compo- 
sition graphite shoe insures smooth, noiseless action. 


Type 2X—25 watt rating—1°%” dia —1” deep. 
Type 5X—50 watt rating—2'2” dia.—1” deep. 
Type 10X—100 watt rating—3'4” dia.—1%” deep. 
Type 15X—150 watt rating—4” dia.—1'4” deep. 


Usual resistance values in all ratings 
carried in stock. 


7175 Varick St., New York, N-Y. 


\ ELECTRAD 


PPIrrnrenwmrnmn™n ENE Ormrmrmm—™—O"”""O 


beng DEPT, EM-—12 
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a.c., also 25 cycles and for d.c. As shown 
in illustration, solenoids are made integral 
with valve assembly. Normally equipped 
with two pull type solenoids, the unit has 


two operating positions. 


Energizing of 
one solenoid shifts the valve to one posi 
tion; energizing of opposite solenoid shifts 
unit so that the other position is obtained. 
Certain variations are available, one of 
which consists of a spring centered unit 
that has two solenoids in conjunction with 
an internal spring arrangement so that the 
valve is shifted to neutral whenever the 
electrical energy to the solenoids is cut 
off; another is a spring off-set unit, in- 
corporating only one solenoid, in which 
the spring returns the valve to the oppo- 
site position whenever energy is cut off. 
Valve units are available with either closed 
or open center. Variations include exten- 
sions on the solenoids to permit the at- 
tachment of mechanical shifting devices, 
as well as valve bodies designed for panel 
mounting, to permit cored or drilled holes 
in the machine base instead of the con- 
ventional piping or tubing. Latter design 
available in % in. or % in. units. Vickers, 
Inc., 1400 Oakman Blvd., Detroit, Mich. 


Full-range Permeameter 


NE test specimen, which may be of 

either strip or bar form, is required 
in the new full-range permeameter an- 
nounced by General Electric Co. Accom- 
modates specimens up to 1%g¢ in. (Epstein 
width) by % in. in thickness and of any 
length not less than 10 in. Parts are per- 
manently and completely wired in a suit- 
able table, to facilitate assembly of the 
equipment, minimize possibility of connec- 
tion errors and to provide convenient ar- 
rangement of instruments. Normal range 





of test is from H=0.01 to H=—1000. 
Higher magnetizing forces can be at- 
tained for short time periods and results 
obtained are reproducible. Designed to 
operate from a constant d.c. voltage sup- 
ply of 120 volts. Complete equipment in- 
cludes, besides the permeameter, testing 
table with current control rheostats and 
switches, magnetic reversing contactors, 
multi-range ammeter, compensating mutual 
inductor, ballistic galvanometer, galvan- 
ometer control box and calibrating mutual 
inductor, also galvanometer lamp stand and 
scale, and two reference test specimens 
with their test values, for testing magneti- 
zation and hysteresis characteristics. Gen- 
eral Electric Co., Schenectady, N. Y. 
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Solenoids 
a | solenoid line announced \ 
Trombetta include: Pype A-200, low 
speed (general purpose line), having a 
medium length ot stroke, range in pull 





from % Ib. to 90 Ibs.; T 
speed solenoids, rating up to 200 operations 


ype AS-400, high 
per minute without overheating it is 
claimed: and Type AL-800, low speed 
solenoids, for long stroke application. The 
general purpose line is made in 16 sizes; 
high speed, in 12 sizes; long stroke line, 12 
sizes. Illustration as left shows typical 
construction of the larger sizes furnished 
At the right is shown 
the midget solenoid construction. May be 
} 


converted to d.c., 


for all three types 


by equipping with suit 
able coils and cut-out relays, with the 
latter mounted on outside of solenoid. A 
line of d.c. solenoids, Type A-100, also 
furnished, ranging in pull from 0 to 
10,000 11 Trombetta Solenotd Co., 3558 
V. Frederick Ave., Milwaukee, Wis 
é 


Band Filing and Band Sawing Machine 
A SELF-CONTAINED automatic elec 


tric brazing unit features the Conti- 
nental Do-All combination band filing and 
band sawing machine and reduces to a sim- 
ple process the welding of the saw blade 
to facilitate inside sawing. The machine, 
which serves the 
purpose of a nib- 
bling machine, gas 
torch cutting ma- 
chine and vertical 
milling machine, 
comprises a combi- 
nation band filing 
and band sawing 
equipment whose 
functions can be 
changed from one 
to the other within 
three minutes. 
Model =“ (illus- 
trated) is for 714 
in. maximum thick- 
if work: 
Model “A” for 6%4 
in. Maximum thick- 
ness. Driven by a 


%, Yor &% hp. 


motor and equipped with pilot lamp for 
illumination at point of work. The ma- 
chine eliminates the drilling, hammering 
out and filing operations formerly required 
in tool and die and other work where holes 
and shapes are to be cut, for electric weld- 
ing and for special parts in small lot pro- 
duction. It is adapted for continuous, un- 


ness OT 





nterrupted cutting in brass, aluminun 
copper, alloy, cork, bakelite, leathe: 
other flat materials 

[wo file bands, 10 saw bands, silver 
solder, welding flux and other accessories 
are furnished. Heavy duty model is also 
furnished with self-contained air pump 
and jet, lap grinding device driven with a 
separate (universal) motor built into braz 
ing unit, a speed control, and mechanical 
work feed. Continental Machine Spx 
hes, Inc., 1301 Washington Ave., S.. Min- 


neapolis, ATinn 


Mult: Point Contact Relay 


A LARGE number of circuits may be 
controlled by the Cory Multi Point 
contact relay with an economy of space 
required for relay equipment, it is claimed. 
Furnished up to 6-pole double throw, with 
current capacity of contacts 30 amp. a.c., 





or 10 amp. d.c., the unit may be opened 01 
closed by momentary contact. Once brought 
to either the open or closed position elec- 
trically a self-locking, spring-actuated arm 
holds the relay in position. Also designed 
to operate as conventional relay, with per- 
sisting type contact on the coil circuits and 
may be incorporated in many types of au- 
tomatic switching devices, such as tele- 
graph systems where a number of trans 
mitting stations control one or more re- 
ceivers, and in similar applications where 
automatic circuit selection and control is 
required. Chas. Cory Corp., 754 Lexing 
ton Ave., Brooklyn, N. Y. 


A.C. Magnetic Contactors 


OR alternating current service, Type 

LTZ magnetic contactors (built-in use) 
are announced as a companion line to the 
direct current line described in our Novem- 
ber issue on Page 46. The new a.c. line, 
made in three sizes, 100, 150 and 300 amp 
capacity, is available in single, double o1 
triple pole and arranged for terminal con 
nection either at front or back of panel. 
Operating coils, layer insulated and im 
pregnated, are held in position on the 
magnet core between four clamps sup- 
ported on two threaded studs extending 
from the contactor base. Many parts of 
Type LTZ are the same as used on Type 
LT direct current contactors. Arc shields 
and contacts are duplicates for both styles 
of contactors having the same rating. 
Double pole d.c. contactor is identical with 
a double pole LTZ contactor except for 
armature, operating coil, magnet core and, 
in some sizes, the blow-out coil. Electric 
Controller & Mfg. Co., 2700 East 79th St., 
Cleveland, Ohvto. 
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— He saved 25% on these Timer fastenings 


by specifying Self-tapping Screws 


“Use bolts and nuts here... use 
machine screws in tapped holes 
there.”’ It would have been easy 
for the designers of this Timer 
to write that hasty and conven- 
tional assembly _ specification 
after completing the electrical 
and mechanical features. How- 
ever, assembly methods received 
careful instead of hasty consid- 
eration. And the result was a 25 
percent saving on the fastenings! 


Comparison showed that adop- 
tion of Parker-Kalon Type “Z” 
Hardened Self-tapping Screws 
instead of machine screws would 
eliminate the costly operation 


of tapping the brass parts. Al- 
so that these same unique Screws 
would save time and labor as 
compared with bolts and nuts 
for fastening contact springs to 
the Bakelite panel. Cheaper to 
use for both assemblies, the 
Type “Z” Self-tapping Screws 
made the assemblies stronger, 
too. They always hold better 
under tension, shear and vibra- 
tion than machine screws in 
tapped holes, or bolts and nuts. 


Many designers and production 
heads make it a practice to consider 
Self-tapping Screws whenever a 
fastening problem arises. While 
these Screws will not make every 





Where and How to use:- 


Type “‘Z’’ Hardened Self-tapping Sheet Metal Screws 


Cr ae For joining and making fasten- 
| ‘o> ings to sheet metal up to six 
rH gauge; aluminum, die castings, 
TT 
Gi 


Bakelite, etc. Simply turn Screw 

into drilled, pierced, molded hole. 

— It formsathreadin the material 
asitisturnedin. Can be removed and replaced. 


Type “‘U’’jHardened Metallic Drive Screws 


This type ofSelf-tapping Screw ff > 
is used for making permanent £ 
fastenings toiron, brass and al- 

uminum castings, steel, Bake- } 
lite, Durez,etc. HammerScrew | U4 | 
into a drilled or molded hole. |=" 
It forms a thread in material as it is driven. 


fastening cheaper and stronger, rec- 
ords do show that in seven out of 
ten cases they provide a better job 
for less money. So high an average 
of success makes it important for 
you to investigate the opportunities 
on your own jobs. Do it now. Send 
a brief description of one or more 
specific fastenings with the coupon. 
We'll furnish FREE samples of the 
correct type of Self-tapping Screw 
for a trial, with recommendations of 
our Assembly Engineers. 


PARKER-KALON 


HARDENED 


Self-tapping Screws 


PAT. IN U.S. AND FOREIGN COUNTRIES 


Parker-Kalon Corp., Dept. E, 190 Varick 
Street, New York 


Send samples of Self-tapping Screws suitable 
for fastenings described on attached sheet. 


Name 
Company 


Address 


Parker-Kalon Products are sold only through recognized distributors 


DECEMBER, 1935 
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Extractor Fuse Post 


N a new type of mounting announced 
| by Littelfuse, the blown fuse is extracted 
when the knob is unscrewed. Panel mount- 
ing for extractor fuse post, No. 1069, 
overall length 2% in., requires a %%-in. 
mounting hole. Especially suited for loads 





of less than 5 amp., 110 volts, in primary 
circuits of power supplies to radio receiv- 
ers and power amplifiers. It is insulated 
and shockproof and takes the standard 3AG 
type fuse. Littelfuse Laboratories, 4252 
Lincoln Ave., Chicago, IIl. 


Enclosed Ball Bearing 


OMPLETELY enclosed and protected 

on both side by metal seals, of special 
design, held firmly in place by 
in the outer race, the new cartridge type 
single-row ball bearing, “3000" Series, an- 
nounced by Norma-Hoffmann, has inner 
and outer rings of standard double-row 
width. The seals have long inwardly pr 
jecting flange with a close running fit over 
the grooved and recessed inner ring. This 
arrangement, while entirely free from 
rubbing friction and wear, forms effective 
and permanent seal against the escape of 


snap-rings 





lubricant, even at high speed and in a 
vertical position. Metal sealing plates are 
removable for inspection or cleaning. 
Large grease capacity is afforded and 
looseness or “peening” of shaft or housing 
is obviated by the greater contact area of 
the wide rings. The “3000” series bearing 
unit can be furnished either with or with- 
out a filling plug for grease renewal. 
Where plug is not employed, regreasing is 
effected by removing and replacing one 
seal. The new bearing is furnished with 
or without snap-ring on the outer race. 
The maker points out that in many cases 
it is possible to reduce the overall length 
of a motor or other unit, in which the 
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new bearing is used because of the elimina 
tion of sealing devices and supplementary 
protecting parts otherwise required and 
that cost of mounting and assembling are 
materially lessened. The new bearing is 
made chiefly in the medium series, starting 
at 25 m/m bore. Illustration shows sec- 
tion of typical electric motor application. 
Norma-Hoffmann Bearings Corp., Stam- 
ford, Conn. 


Arc Welding Transformer 
ESIGNED for welding materials rang- 
ing from 24 gauge to % in. in thick- 

ness, the Donganarc portable welder is 
housed in a compact sheet steel cabinet, 
dimensions 20x17x10 in.; weight, 135 Ibs. 
Shields, cables, electrode holder, rods, 
gloves, tools, etc., in separate compart- 
ments. Finished in baked enamel, with 
cover provided with padlock hasp. Ter- 
minal block of special design, with ter- 
minals for either 110 or 220 volt service, 
is mounted on one end of case; switch 
and output terminal on the opposite end. 





Capacity up to %-in. a.c. welding rod, for 
light sheet metal welding or light steel and 
iron castings. Has five-point switch for 
current control. A reactor is designed 
into the welding current circuit to regulate 
the current flow and to stabilize it to main- 
tain the arc. Dongan Electric Mfg. Co., 
2987 Franklin St., Detroit, Mich. 


Insulated Resistors 


NSULATED metallized resistors, Type 

B, are announced by IRC, in %-watt 
and 1-watt sizes, with wire leads extending 
lengthwise from body to give greater 
flexibility, to reduce connecting wire and 
to eliminate breakage of leads. Casing of 
insulating material molded completely 
around the element (no metal ends or 
caps) protects against moisture and units 
are crack- and vibration-proof. Permanent 
bonding process between element and leads 
provides good electrical contact, further se- 
cured mechanically by high pressure mold- 
ing of the material. Leads highly tinned 
for quick soldering. RMA color coded in 
addition to being marked with resistance 
value and wattage rating for quick iden- 
tification. The new ™%-watt size, as small 
as usual %4-watt resistor, may be used 
universally for any rating up to and in- 
cluding % watts and is made in all ranges 
from 100 ohms to 5.0 megohms. 1-watt re- 


sistor made in all ranges from 300 ohms to 
10 megohms. /nternational Resistance ( 


2100 Arch St., Philadelpma, Pa. 


Twelve-hour Time Switch 


WITH the newly designed Mark Time 


switch, Series 4900, developed espe- 
cially for appliances and other electrical 
most 
time settings can 


equipment, 


be made with one 
motion of the 
pointer. The switch 
turns “On” as 
soon as pointer is 
turned a few de- 
grees, an important 
feature where the 
time cycle is so short that time required to 
set the switch becomes a factor in the total 
time cycle. A system of standardized gear 
trains provides broad range of timing to 
meet manufacturer’s particular require- 
ments, up to a maximum of 12 hours with 
single rotation of pointer. Switch can be 
furnished with direct reading dial set to 
the time of day, eliminating necessity for 
figuring elapsed time. Rapid switch ac- 
tion is claimed for the unit, giving unusu- 
ally high electrical capacity. Lost mo- 
tion, wear and operating stresses have 
been reduced to a minimum in its design. 
Capable of at least 100,000 operating cy- 
cles, it is claimed. M. H. Rhodes, Inc., 
Rockefeller Center, New York. 





Control Valves 


EVELOPED originally for controlling 

electrically operated oil and gas burn- 
ers, the new line of control or automatic 
shut-off valves announced by Lammert are 
applicable, with various types of inter- 
changeable controls, to many uses on man 
ufactured products or equipment and may 





’e connected by screwing into standard 
valve body mechanism for adaptation to 
automatic operation, remote control, or 
automatic plus interlock, with a manual- 
reset device. Control element consists of a 
simple electromagnet. Valve comprises 
three parts, the magnet bar, lever bar 
(which attaches directly to the valve seat) 
and the valve seat. Unusual ease of 
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disassembly is a feature. Any part may be 
removed quickly without detaching valve 
from the line. Made in standard sizes 
from % in. up for liquid control, oil, water, 
brine, etc., or for automatic shut-off. Lam- 
mert & Mann Co., 219 N. Wood St., Chi- 


cago, Ill. 


Neon Tube Clip 


NGENIOUS combination of new elec 
| trode terminal and a streamlined spring 
clip, announced by Voltarc, is claimed t 
make electrode housings unnecessary in 
neon luminous tube signs and to solve 
troublesome connection problems _hereto- 
fore associated with the use of open ring 
bushings in neon sign construction. The 





electrode has a single nickel wire coming 
out of the seal instead of the two wires 
formerly used. The nickel wire resists 
corrosion, is of heavy gauge to withstand 
vibration of the sign structure and has a 
small hook on the end of the nickel post 
which it is claimed prevents the spring 
connector from shaking off. The electrode 
may be used with the ordinary type clip 
as well as with the new (Fahnestock No. 
70) clip especially designed for it. The 
latter, due to end-fitting connection, can be 
pulled through porcelain bushing. Voltarc 
Tubes, Inc., 79 Orange St., Newark, N. J. 


Electronic Timer 
EADINGS can be taken quickly in the 
new electronic timer announced by 


General Electric Co., since time values are 





obtained by a simple conversion of volt- 
meter reading. Method of determining 
time is to charge a condenser at a known 
rate during the interval and then measure 
the voltage built up on the condenser. 
Charging of condenser is controlled by two 
Thyratron tubes, one to start and the other 
to stop the current flow so as to eliminate, 
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as far as possible, any errors of mechanical 
devices. Condenser voltage is measured by 
a vacuum-tube voltmeter arrangement using 
a bridge circuit, so that the condenser 
charge is maintained during reading period. 
Direct reading in terms of thousands of a 
second. The timer is housed in a compact 
box with all necessary equipment, with 
connecting to 115 volts, 60 
cycles, or 125 volts, d.c., and to the device 
under test fos al Electric (¢ . Scher 


I ( CIHTCT¢ 


Radio Socket 
p RONG ANCHORAGE is used in the 


guide-groove” high frequency Isolan- 


tite socket announced by Hammarlund 
The prongs are 
gripped in square in wag? 
. ‘ . an’ y 
sets to resist twist Oe on ~ 


ing, loosening or > ay, - 
i a 


humidity. Long leakage 


shifting of position 
with changes in 
temperature 
paths also claimed with positive side grip- 
ping contacts. Soldering is simplified by 
the long semi-looped contact design. The 
“ouide-groove” feature makes _ insertion 
easier it is claimed, and prevents errors in 
tube installation. Made in 4-, 5-, 6-, and 
7-prong styles, also 7-prong, large or small 
base. Top and sides of socket are glazed. 


Also treated with “ceresin” underneath for 


high surface resistivity and to prevent mois- 


ture absorption. Hammarlund Mfg. | 


$24 W. 33rd St., New York, N.Y. 


Line Filter Choke 
LIMINATION of high frequency dis 


turbance from power supply lines is ac- 
complished by a new line filter choke de- 
veloped by the J. W. Mil- 
ler Company for use with 
radio receivers, transmit- 
ters, vibrating and rotat- 
ing machinery, mercury 
arc and rectifier equip- 
ment. Available in vari- 
ous wire sizes of 2-, 5-, a . 
10- and 20-amp. carrying capacity. Duo- 
lateral wound for minimum distributed ca 
pacity. J. W. Miller Co., 5917 S. Main St., 
Los Angeles, Calif. 





High-Output Photoelectric Cell 


NCREASED current output may now be 
obtained from Type 2 Photronic cell an- 
nounced by Weston. Intended primarily 
for use at levels of illumination so low that 
the regular Photronic cell will not provide 
sufficient output for the purposes intended. 
Current output of the new “dry plate” cell 
is approximately three times that of the 
regular cell for the same illumination and 
its spectral sensitivity is slightly greater in 
the blue end of the spectrum than that of 
the regular cell. In size, speed of response 
and most of the other general characteris- 
tics, the new output cell is similar to the 
earlier type, and is suitable where high 
output is more essential than strict per- 
Weston Electrical Instrument 
Frelinghuysen Ave., Newark 


manence 
Corp., 582 


NV. J 


Screwdriver Attachment 


MONG recent offerings of one man 

ufacturer of tools for the electrical 
industry is an attachment made to fit either 
spiral ratchet 
screwdrivers or 
motor driven 
screwdriver tools. 
Illustration at the 
right has its sleeve 
pushed back and 
shows the screw- 


driver blade. The 
overall length of 
attachment is 3 


inches. A small 
detachable screw- 
Iriver blade is in- 
serted in a slot in 
the shaft and held 
there by a collar. 
Worn screwdriver 
blade may be re- 
versed for further 
use or a new blade 
inserted by pushing 
back the collar. Made in different sizes to 
fit different screws. Henry Carlander, 525 


West 146th St: New York 


eens 





Improved Drive for Control Pyrometers 


OR installations where its potentiometer 

control pyrometers are to be used singly, 
Foxboro has developed an improved type 
of motor drive unit, Type H, which com- 
prises a ball bearing enclosed motor and 
a double worm and gear speed reducing 
system packed in lubricant. It will also 
operate an additional controller through a 
coupling between controllers. Controller 
Model 5041, illustrated, 1s also equipped 
with enclosed contact mercury switches in 





control circuit, for operating valves, mag- 
netic switches and other electrical devices 
for regulating temperature. Mercury 
switch contacts rated up to 40 amp. at 110 
volts are available for direct connection to 
small electric furnaces and heating units 
within that rating, eliminating all relays 
Motors and other 
electrical control equipment may also be 
directly connected. Foxboro Co., Foxboro, 
Mass. 


and magnetic switches. 
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Textolite laminated is a strong material having 
high insulating qualities. It does not warp or 
shrink, and its insulating qualities are not 


affected by atmospheric conditions. No matter 


For information as 
to the adaptability 
of Textolite to 
your needs, write 
Plastics Depart- 
ment, General 
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GENERAL @ ELECTR 


GENERAL LAMINATED PRODUCTS, INC. 


233 Spring St. 
New York, N. Y. 


EN YOU 


PRODUCTS 
2 ES THIS. 


H T 
3 AL ROVIDES 


ee 
DMATERI 


i 
AT 
how delicate a device is, the inclusion of 
Oar eitt mmr Meal tie ail dl |b a-eb hiatal: bie 


low ground leakage, and proper insulation of 


charged circuit parts. 





942-39 


IC 


GENERAL LAMINATED PRODUCTS, INC., 


OF ILLINOIS 
3123 West Carroll Ave., Chicago, Ill. 





Distributors and Fabricators of Textolite Laminated Materials 


DECEMBER, 1935 49 





Perso nal 


Changes at General Electric 


T HE specialty appliance department and 
the merchandise department of General 
Electric Company have been consolidated 
and will be known as the appliance and 
merchandise department, according to an- 
nouncement by Charles E. Wilson, vice- 
president, who now has general supervi- 
sion over all of the company’s appliance 
activities, including factory, engineering 
and sales. P. B. Zimmerman, formerly 
manager of the specialty appliance depart- 
ment, is now general manager of appliance 
sales, four divisions of which have been 
announced, as follows: specialty appli- 
ance sales—G. J. Chapman, Cleveland, 
Ohio, manager, and A. M. Sweeney, sales 
manager, for ranges, dishwashers, electric 
kitchens, water heaters, workshops, 
kitchen waste units and domestic and com- 
mercial refrigerators; radio sales—R. J. 
Cordiner, Bridgeport, Cofin., manager; 
home laundry equipment and cleaner sales 
—D. C. Spooner, Jr., Bridgeport, Conn., 
manager; traffic appliance sales—R. W. 
Turnbull, Bridgeport, Conn., manager, for 
fans, sunlamps, clocks and heating devices. 

In taking on broader activities, Mr. Wil- 
son assumes responsibilities heretofore di- 
rected by T. K. Quinn, vice-president in 
charge of specialty appliances at Cleve- 
land and chairman of the appliance sales 
committee, who has resigned to become 
president of the advertising agency of 
Maxon, Inc., on January 1. In his new 
position Mr. Quinn will continue to serve 
as merchandising counsellor for General 
Electric Co. First employed by that com- 
pany in 1911 at the National Lamp Works 
in Cleveland, Mr. Quinn became manager 
of miniature lamp sales in 1922, assistant 
general sales manager of the incandescent 
lamp department in 1925 and in 1927 man- 
ager of the electric refrigeration depart- 
ment of the company. Elected the young- 
est vice-president of General Electric Co. 
in 1930, he was also chairman of the ap- 
pliance sales committee; he organized the 
General Electric Contracts Corp., became 
chairman of its board in 1933, and was 
also elected vice-chairman of the General 


Electric Supply Corp. He originated and 
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R. J. CORDINER pitas 


Mention 


organized the General Electric architec- 
tural competition in which 9,000 new home 
architectural designs were entered and the 
“New American” home program, an idea 
recognized as an outstanding promotional 
activity. 

C. E. Wilson, who in 1899 was an office 
with the old Sprague Electric Co., 
later became assistant superintendent sales 
manager of that firm. In 1917 he went 
with General Electric Co. at New Ken- 
sington, Pa., and in 1918, was appointed 
assistant general superintendent. He was 
transferred to Bridgeport in 1923, became 
managing engineer in charge of conduit 
and wire and was appointed assistant man- 
ager of the Bridgeport works two years 
later. As assistant to vice-president C. E. 
Patterson of the merchandise department, 
he distinguished himself in manufacturing 
problems in connection with wire and cable 
and was appointed manager of the mer- 
chandise department in 1930. 

P. B. Zimmerman, with General Elec- 
tric Co., for 23 years, served as sales pro- 
motion manager of the incandescent lamp 
department at Nela Park. His first major 
activity had to do with the home lighting 
campaign and the organization of the 
lighting educational bureau. In 1927, with 
T. ,K. Quinn, he organized the refrigera- 
tion department. He directed and pro- 
moted the food preservation council in 
1929, which later became the refrigeration 
bureau and in 1931 he succeeded Mr. Quinn 
as refrigeration department manager when 
the latter was elected vice-president of the 
company. 


boy 


Designers for Industry 
EVERAL electrical appliances are now 
in work in the studios of Designers for 

Industry, Inc., Terminal Tower, Cleveland, 
Ohio. 
electric storage water heater are being de- 
signed by Lawrence secretary of 
the firm which was recently organized to 
combine the number of 
sign engineers and experts to offer a com- 
plete and development 

Design of an electric 
been 


A washing machine and automatic 
Blazey, 


forces of a de- 


planning, design 
service to industry. 
counter grill Onnie 


has started by 


SETUP 


SPOONER, JR. G 


J. CHAPMAN 


Mankki, vice-president and manager of de- 
sign for the corporation. Mr. Mankki, 
a graduate of Carnegie Institute of Tech- 
nology, won the Princeton prize in archi- 
tecture and was finalist in the Paris prize 
competition in 1935. He under 
development some illumination devices for 
use in connection with office appliances. 

Charles H. Oppenheimer, president of 
Designers for Industry, Inc., at one time 
was designing engineer for Goodyear Tire 
& Rubber Co. in Akron. Later he was 
vice-president of Enterprise Electric Light- 
ing Fixtures, Inc., of Cleveland, in charge 
of design and sales. 

H. W. Weaver, chief engineer, was a 
designer for Peer- 
less Motor Car Co. 
in Cleveland and 
mechanical _ engi- 
neer for Gray & 
Davis, Inc., Bos- 
ton. A consulting 
engineer for many 
years, he has been 
member of the 
Cleveland Engi- 
neering Society 
since 1912, also 
member of the S. 
A. E. . For three 
FE A ee eee ee Oppenheimer 
ciation with the 
new corporation, he was chief engineer of 
Ferro Machine & Foundry Co., Cleveland. 

Glenn Tammen, product designer and 
color engineer, was formerly in the re- 
search department of National Carbon Co. 
Thomas L Naughton, product designer, 
Charles W. Jack and Henry Falke, com- 
plete the staff. 


also has 


Elected by Apex 
R H. CLARKE, a director for several 


years, has been elected chairman of 
the board of the Apex Electrical Mfg. Co., 
Cleveland, Ohio. G. B. Schuyler, vice- 
president of the Apex Rotarex Mfg. Co., 
a Pacific Coast subsidiary, and W. A. Mc- 
Afee, secretary of the company, were 
elected Apex directors to fill vacancies. 


Mikina Wins A.S.M.E. Award 


S J. MIKINA, research engineer of the 

* Westinghouse Electric & Mfg. Co., 
received the junior award of the American 
Society of Mechanical Engineers at its an- 
nual meeting in New York. The subject 
of his paper was “Effect of Skewing and 
Pole Spacing on Magnetic Noise in Elec- 
trical Machinery.” The award is made 


P. B. ZIMMERMAN R. W. TURNBULL 
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The reliability of Synthane is re- 
sponsible for its use in naval gun 
control apparatus. . . You can assure 
equal reliability in your products by 


using the same dependable insula- 
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each year for the paper presented on an 
engineering subject adjudged to have out- 
standing merit. Mr. Mikina received his 
technical education at the University of 
Michigan. Graduating with a B.S. degree 
in 1930, he next entered the student’s 
course of Westinghouse at East Pitts- 
burgh, where he later became a member of 
the company’s research staff specializing 
in studies concerned with noise and vibra- 
tion in electrical equipment. 


Major Events 


Boosts Range Sales Within Industry 
XTENDING the “personal use” pro- 
gram which has, up to this time, been 

limited to employes of its own dealer and 
utility customers, Standard Electric Stove 
Co. is now offering special list prices on 
all of its current best selling electric range 
models, (f.o.b. Toledo, Ohio,) to employes 
of any concern which manufactures equip- 
ment used by the electrical industry. 
The range must be installed and used 
in the home of the purchaser and not re- 
sold by the user or dealer. One range will 
be sold and shipped by the factory to each 
employe until the end of the current year. 


Ryerson V-P of Board 
DWARD L. RYERSON, JR., recently 


elected vice-chairman of the board of 
directors of Inland Steel Co., Chicago, IIl., 
is president and a director of Joseph T. 
Ryerson & Son, Inc., Chicago, and recently 
elected a director of Inland Steel. He 
entered the employ of the Ryerson Co., in 
1909, served in all departments of the com- 


pany and, in 1929, was elected president. 


of the Month 


The company points out that since each 
time an electric range is installed, a total 
of about $300 is brought to the electrical 
industry, divided among the various indus- 
try groups, the manufacturer, producers 
and sellers of wiring devices, transformers, 
meters, pole line materials, switching 
mechanisnr and generating equipment, etc., 
it teels that electrical manufacturing execu- 
tives and their staffs should be urged to 
use electric ranges, so as to influence the 
electric range sales development. It sug- 
gests that all elements within the industry 
boost electric ranges, not necessarily their 
own, but any make of range, for ultimate 
benefit to the program. 


Machinery Makers to Benefit-by U. S.-Canada Pact. 


URVEYS of the recently consum- 
mated trade agreement between the 
United States and Canada indicate that 
the total of American exports to the 
Dominion may be doubled under the new 
pact. As our 1934 exports to that country 
were valued at $302,000,000 an addition of 
$300,000,000 a year is possible; at least 
that is the maximum early gain looked for 
by Washington. Major portions of such 
an anticipated gain will probably be taken 
by a relatively few lines of industry, prin- 
cipally textiles, farm machinery and 
machine tools. 
The new trade agreement specifically 
affects electrical manufacturing and allied 
interests as follows: 


Product 


No important concessions regarding elec- 
trical imports to the United States from 
Canada are involved in this agreement 
which is to be effected as of January 1, 
1936. 

The following tariffs, amplifying the 
notations previously tabulated, will become 
effective for imports to Canada; wire (all 
metals and kinds) 30 per cent; wire (single 
or several) covered with any material, 
including cable 27% per cent; vacuum 


cleaners 20 per “cenz; electrical or oil 


apparatus designed for 
25 per cer 


heating buildings 


aoa 


Reports from industrial centers indicate 


that benefits are anticipated in the elec 


trical manufacturing field chiefly in elec- 
Per cent ad valorem Exports to Canada 
from U.S. (000 
omitted ) 


on goods entering 


Canada. 


Office machinery, including adding, bookkeep 


ing, calculating, etc., machines. 
eectiric TEMrimerators.. ..... 6.256 cseeess 
Washing machines, parts, etc............ 
Heavy machinery ean Petey ates chute 


Electric telephone and telegraph app. and p. 


Electric wireless and radio apparatus..... 
Dynamos, generators, transformers 
Carbon Brushes for dynamos 
BROCETIC SHOLOTS 6 2 cscs aicccs 
Carbon Brushes f 
Electric insulators of all kinds 
Electric sad irons 
Other elec. app. ha 
Storage batteries and parts....... 
* Fiscal year ended March 31. 
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Energy Output Moves Higher 


F LECTRICAL energy output fo 
the week ending November 2 
rose to 1,953,119,000 kilowatt-hours, 
according to statistical data com- 
piled by the Edison Electric Insti 
tute. That total compared with 1, 
938,560,000 in the week preceding 
and with the 1,705,413,000 total kw.- 
hr. of the corresponding period of 
1934. Four areas improved upon 
their former gains. The following 
table gives percentage comparisons 
for the two weeks with the cor- 
responding weeks of last year: 


Week Ended 


Nov. 23 Nov. 16 

New England ....<c... 4443 $16.7 
Middle Atlantic zo +11.5 10.8 
Central Industrial ..... 20.1 +21.4 
West Central ...... 13.6 17.4 
Southern Oe : 12.3 +10.7 
Rocky Mountain .. 19.9 +17.9 
Pete COR oi otic eses $13.2 +12.8 
Entire United States 14.5 14.6 


ne 
trically operated machine tools, now 
costing Canadian purchasers 47.4 per cent 
more than American ones. Many electrical 
manufacturers such as General Electric, 
Westinghouse, Crocker-Wheeler and vari- 
ous appliance, radio makers have produc- 
tion facilities or contracts in Canada and 
it is not anticipated that any major upsets 
will be involved. 

American radio manufacturers are not 
anticipating great increases in their sales 
within the Dominion, where competition is 
already very keen, even though the duty 
on this line of goods has been reduced 
from 25 to 20 per cent. They do, however, 
appreciate the elimination of arbitrary 
method of valuing imports. This has been 
particularly trying where the spread _be- 
tween list and wholesale price was large. 
Under the existing tariff an arbitrary 70 
per cent of list value has been established. 
The new pact eliminates this arbitrary 
method. 


Third Quarter Sales at New High 
a 









Tota! Dollar Value 






193% 1933 1934 
Orders Booked Each Quarter 
by Electrical Manufacturers 


1 


Sweeping upward, well above the thre 
year-established trend line, orders booked 
by that relatively small, selected group of 
electrical manufacturers currently report- 
ing to the Department of Commerce, Bu 


reau of the Census, reflect remarkable 
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and EQUIPMENT 


CHEMICALS 


Alkalies 

Bi-Chromate of Potash 
Bi-Chromate of Soda 
Cadmium Anodes 
Cadmium Hydrate 
Cadalyte 

Cadalyte Bright Dip 
Copper Anodes 
Copper Salts 


Nickel Anodes 
Nickel Salts 
Chromic Acid 
Lead Anodes 
Oxalic Acid 
Zinc Anodes 
Zinc Bright Dip 
Zinc Salts 


EQUIPMENT 


Motor Generator Equip- 
ment 


Barrel Utility Platers 
Rheostats 

Centrifugal Driers 
Grinding, Buffing and Pol- 


ishing Lathes 


Ball Burnishers 

Tanks 

Automatic Plating 
Machines 

Electrical Instruments 

Pumps 

Filters 

Plating Racks 


GRASSELLI PROCESSES 


Bright Zinc Cadalyte Nickel 





Write for Metal Finishing Booklet. 


SEND TODAY FOR OUR 
NEW METAL FINISHING 
BOOKLET 


THE GRASSELLI CHEMICAL COMPANY 


FOUNDED 1839 INCORPORATED CLEVELAND, OHIO 
New York and Export Office: 350 Fifth Avenue 
BRANCHES AND WAREHOUSES: = 
Albany Birmingham Boston Charlotte Chicago Cincinnati Detroit 
Milwaukee NewHaven NewOrleans Philadelphia Pittsburgh St.Louis St. Paul 


San Francisco, 584 Mission Street Los Angeles, 2260 East 15th Street 


Represented in Canada by CANADIAN INDUSTRIES, LTD 
General Chemicals Division—Montrea! and Toronto 
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gains. The figures charted, representing 
orders booked during each quarter, have 
just been released. This index of activity 
now stands approximately even with the 
first quarter of 1931. 


Refrigerator Sales Ahead 


ALES of electric refrigerators so far 

this year have already exceeded the 
previous record for any full year and have 
provided manufacturers with a dollar in 
come on world sales of $13,000,000 more 
than a year ago. In the United States nine 
months’ sales of refrigerators were 1,295,- 
274 units against 1,046,287 in the like per 
iod last year and 1,264,000 for all 1934. 
Household refrigerators sold this year had 
an average value per unit of $77.21 against 
$83.98 for those sold in the first nine months 
of last year. Foreign sales amounted to 
66,464 units, or more than 6 per cent oi 
domestic business. Canadian business of 
American refrigerator manufacturers was 
a little over 1 per cent as large as domestic. 


To Drop Compensation Plan 


HE unemployment compensation plan to 
which the General Electric Company 
and its employes have contributed more 
than $7,000,000 in the past five and a half 
years will terminate on December 31, when 


the federal social security act becomes et 


fective. In compliance with the social se 
curity act the company must pay a tax on 
its entire payroll beginning with one per- 


cent on January 1, increasing to three per 
cent in 1938. The federal law puts no tax 
on employ It is permissive for the states 
to do so, and in some states laws have al 


ready been passed calling for contributions 
by employes. As neither the company nor 
ie employes will desire to pay under both 
a company plan and the federal and state 
plan, the former must be terminated, with 
approximately $3,000,000 on hand, $1,750, 
000 of which is in the local works fund and 
$1,250,000 in the general fund, which will 
be liquidatede according to a vote by the 
employes. Since the inauguration of the 
G-E plan, loans have amounted to more 
than $800,000, of which approximately 


$500.000 has been repaid 


Stoker Sales Mount 


S \LES of mechanical stokers during the 

first nine months of this year totaled 
29,224 compared with 16,735 in the cor- 
responding 1934 period and 11,094 for a 
like period in 1933, according to statistics 
released by the U. S. Bureau of the Cen- 
sus, Department of Commerce, from sales 
figures reported to the Government by 108 
manufacturers. Greatest advance was in 
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stokers for residences and small buildings. 


Association Activities 


International Association of Muni- 
cipal Electricians is now the National 
Municipal Signal Association. Change 
was made at the 40th anfual convention of 
I.A.M.E., held at Richmond, Va., recently. 
Local chapters of the association are to 
be formed, each chapter to hold four meet- 
ings a year in addition to the annual na- 
tional convention. The 1936 convention 
will he held in New York. Officers of the 
successor organization are: Herbert A. 
Friede, Washington, D. C., president; C. 
S. Downs, Altoona, Pa., treasurer; W. H. 
Harth, Columbia, S. C., secretary. The 
board of directors include the officers and 
A. L. Pierce, Wallingford, Conn.; C. E. 
Van Fleet, Mount Vernon, N. Y.; J. C. 
Dempsey, Long Branch, N. J., and E. L. 
Layne, Denver, Col. The president of 
each chapter as organized will auto- 
matically become a member of the national 


board. 


American Society for Testing Ma- 
terials, 260 South Broad Street, Phila- 
delphia, Pa., has issued 1935 edition of 
A.S.T.M. standards on electrical insulating 
materials in 311 pages giving 25 stand- 
ardized methods of test and 10 specifica- 
tions. Includes method of testing shellac, 
not published heretofore. During the past 
year revisions were made in test methods 
covering varnishes, solid filling and treat 
ing compounds, molding powders, sheet 
and plate materials, laminated tubes and 
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round rods, natural mica and _ flexible 
varnished tubing. Specifications revised 
cover friction tape, rubber insulating tape 
and flexible varnished tubing. Heavy 
paper bound copies of the new editions 
are available at $1.75 per copy; special 
price on order for ten or more. 

Committee A-6 on magnetic properties 
reports several new permanent magnet 
materials developed during the past three 
or four years which have coercive forces 
of several hundred oersteds. A series of 
these high coercive force steels are being 
circulated among a number of laboratories 
having suitable test equipment to determine 
the probable limits of accuracy of the var- 
ious test methods available at maximum 
magnetizing forces of 2000 oersteds and 
higher. Since there is a persistent demand 
for a standard core loss test for laminated 
materials at maximum inductions higher 
than 14 kilogausses and as some _ lab 
oratories have difficulty in making a re 
liable test above this induction, a series of 
check samples are being circulated among 
various laboratories to determine the ac- 
curacy which may be expected for maxi- 
mum inductions of 15 and 16 kilogausses. 
After tests are completed recommenda- 
tions for standard tests at these high in 
ductions will be considered. 

After demagnetization the magnetic 
properties of commercial electrical sheet, 
particularly silicon steel, show considerable 
changes at very low inductions over a 
















Meetings Ahead 


American Society of Mechanical Engi- 
neers—Annual meeting, December 2-6, 
in New York C. E. Davies, secretary, 
29 West 39th St., New York. 

















Exposition of Chemical Industries— 
December 2-7, at Grand Central Palace, 
New York. Charles F. Roth, manager. 





Motor and Equipment Manufacturers 
Association—Annual meeting, December 
10, at Hotel Traymore, Atlantic City, 
N. J. A. H. Ejichholz, general manager, 
250 W. 57th St., New York. 











National Electrical Credit Association 
40th annual meeting of New York divi- 
sion, December 10, in New York. W. J. 
Kreger, secretary, 9 Park Place, New 


York. 


Housewares Show—January 6-18, in the 
Merchandise Mart, Chicago, Ill. J. P. 
Corley, manager, 222 N. Bank Drive, 
Chicago, IIL. 















National Association of Coin-Operated 
Machine Manufacturers—Annual exhibi- 
tion, January 13-16, at Hotel Sherman, 
Chicago, Ill. C. §S. Darling, secretary, 
120 S. La Salle St., Chicago, Il. 












National Warm Air Heating and Air 
Conditioning Association—Annual_ con- 
vention, January 27-30, at Hotel Stevens, 
Chicago, Ill. 





American Society of Heating and Ven- 
tilating Engineers—Annual meeting, 
January 27-31, at Palmer House, Chicago, 
Ill. 


International Heating and Ventilating 
Exposition—International Amphitheatre, 
Chicago, Ill, January 27-31 (auspices, 
American Society of Heating and Venti- 
lating Engineers). 








American Institute of Electrical Engi- 
neers. Winter convention in New York, 
January 28-31, 1936. H. H. Henline, sec- 
retary, 33 W. 39th St., New York. 







period from a few hours to several days 
and it is hoped that sufficient information 
will soon be available on this effect so that 
a standard test procedure may be specified. 

Committee D-4 on electrical-heating, 
electrical resistance and electric furnace 
alloys is working on the development of a 
standard method of test for temperature 
coefficient of resistance of sheet manganin. 
Several types of testing machines have been 
investigated for determining the stiffness 
of electrical resistance wires, by means of 
a bend test. A high temperature bend 
test is also under consideration which is 
intended especially for structural materials 
in electric furnaces, also a test to de- 
termine the tendency of alloys to warp at 
elevated temperatures. The sub-committee 
on thermostatic metals has prepared defini- 
tions for the various terms used in con- 
nection with the testing of thermostatic 
metals. Tests are being made to determine 
the deflectivity, deflection stiffness and 
hardness of three thermostatic materials 
representing low, medium and _ high-tem- 
perature service respectively. The work 
is being carried on in cooperation with the 
Thermostatic 3i-metal Manufacturer’s 
Association. 


National Machine Tool Builders 
Association elected the following at its 
annual convention held recently : president, 
N. D. MacLeod, Abrasive Machine Tool 
Co., East Providence, R. I.; first vice- 
president, Clayton R. Burt, Pratt & Whit 
ney Co., Hartford, Conn.; second vice- 
president, H. W. Dunbar, grinding machine 
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Ronic the night skies with confidence means more 
than the perfect take-off . . . . the comforting roar of the 
engines .. . . the masterful control of the ‘‘stick."’ It means 
proper guidance and safe landings at the journey's end, 
made possible by the dependability built into motors, 
dynamos, armatures, generators and transformers behind 
unfailing beacon lights. 


Empire Electrical Sheets personify the highest degree of 
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dependability it is possible to include in electrical products. 
Materials of exceptional quality join forces with skilled 
workmanship and modern facilities to guarantee superior 
punching qualities—a clear, thin, tightly adhering oxide 
surface—uniform mechanical and magnetic characteristics— 
minimum core loss—precision flatness—and a grade for 
each specific requirement. In these things Empire Electrical 
Sheets invite your confidence. 
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division, Norton Co., Worcester, Mass.; 
treasurer, H. D. Tierle, R. K. LeBlond 
Machine Tool Co., Cincinnati, Ohio; di- 
rectors, H. W. Dunbar, H. D. Tierle and 
W. W. Tangerman. 


Housewares Show.—The first Inter- 
national Housewares Show to be held at 
the Merchandise Mart, Chicago, IIl., in 
January will include exhibits of complete 
air conditioning units for single rooms or 
entire dwellings, according to T. J. Reed, 
general manager of the Mart. Manufac- 
turers of air conditioning equipment, re- 
frigerators, radios, etc., are cooperating in 
a program that is expected to dramatize 
the sales and marketing possibilities for 
electrical appliances and equipment of this 
nature in the department store field. More 
than 300,000 square feet of floor space, 
covering the entire 13th and 14th floors 
of the Mart, will be used for the January 
show, which J. P. Corley will manage. 


Electrochemical Society, Inc.—Ac- 
cording to Dr. Colin G. Fink, secretary of 
the society, Columbia University, New 
York, the Fall meeting held in Washing- 
ton, D. C., October 10-12, was one of the 


most interesting and successful conven 
tions held by the society 

New officers of the three divisions of 
the society recently announced include, for 
the electrodeposition division, W. W. Mc- 
Cord, research engineer, McCord Radia 
tor & Mfg. Co., Detroit, Mich., chairman; 
Leon R. Westbrook, research chemist, 
Grasselli Chemical Co., Cleveland, Ohio, 
vice chairman; and Gustaf Soderberg, re 
search chemist, Udylite Process Co., De 
troit, Mich., secretary and treasurer. In 
the electronics division, J. W. Marden, as- 
sistant director of research, Westinghouse 
Lamp Co., Bloomfield, N. J., is chairman; 
Ralph L. Seabury, research engineer, Del- 
co-Remy Corp., Anderson, Ind., is vice 
chairman; and Marlin E. Fogle, research 
engineer, Weston Electrical Instrument 
Co., Newark, N. J., is secretary and treas- 
urer. The electrothermics division includes 
Lyman C. Hudson, sales manager, Ache 
son Graphite Co., Cleveland Ohio, as chair- 
man; Erwin Sohn, research engineer, 
Standard Sanitary Mfg. Co., Louisville, 
Ky., vice chairman; and Harry M. St. 
John, metallurgist, Detroit Lubricator Co., 
Detroit, Mich., secretary and treasurer. 


Financial News of Manufacturers 


Allis-Chalmers Mfg. Co.— Nine 
months ended Sept. 30: Net profit after 
depreciation, interest, taxes and _ other 
charges, $1,374,919 equal to $1.03 a share 
on 1,331,269 no-par capital shares, con- 
trasted with net loss of $907,176 the year 
before. Orders booked for the nine 
months totaled $28,560,914, compared with 
$16,367,529. 


Anaconda Wire and Cable Co. and 
subsidiaries—Nine months ended Sept. 30: 
Net profit, (indicated from quarterly re- 
ports) $681,232, after charges and Fed- 
eral taxes, equal to $1.61 a share on 
capital stock. Compares with net profit of 


1 
} 


$658,254, in first nine months of last year. 


Black & Decker Mfg Co. and sub- 
sidiaries—Ten months ended July 31: Net 
income, $368,525, equal, after preferred 
dividend requirements, to $1.01 a share on 
298,354 common shares. 


Bridgeport Brass Co. and subsidiaries 
Nine months ended Sept. 30: Net earn 
ings after taxes, depreciation and _ all 
ther charges, $474,157, approximately 73 
cents a share on 646,704 outstanding shares 
it end of period, compared with net in 


yme in same period last vear of $392,945. 


Continental-Diamond Fibre Co. and 
subsidaries—Nine months ended Sept. 30: 
Net profit $91,808 after depreciation, 
Federal taxes, reserve for advances to 
partly owned subsidiary and other charges. 


Year before, a net loss of $78,324 


Crosley Radio Corp. and subsidiaries 
Six months ended Sept. 30: Net profit 
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after’royalties, depreciation, Federal taxes 
and other charges, $364,407, compared with 
$412,942, in corresponding period last year. 


Doehler Die Casting Co.—Nine 
months ended Sept. 30: Net profit after 
reserves, depreciation and estimated Fed 
eral taxes, $499,345, equal to $1.95 a share 
on 206,195 no par shares of common stock, 
compared with $403,505 last year. 


Ex-Cell-O Aircraft & Tool Corp. 
Nine months ended Sept. 30 Net profit 


after deprec iation, Federal taxes and other 
t 


charges, $217,927, equal 58 cents a 
share on 378,728 $3 par capital shares, 


against $146,659 last year 


Eureka Vacuum Cleaner Co.—Nine 
months ended Sept. 30. Net profit after 
depreciation, taxes and other charges, 
$131,891, equal to 55 cents a share on 240, 
595 $5 par shares, against $201,241 profit 


after charges, but befor Federal taxes, a 


Formica Insulation Co.—Nine months 


ended sept 30 - Net profit after Federal 
taxes and other charges, $96,225 equal t 
53 cents a share on 180,000 no-par capital 
shares, against $31,949 a vear before; 
sales increased to $1,541,627 from $1,224, 
004 


General Railway Signal Co.—Nine 
months ended Sept. 30: Net profit after 
depreciation, taxes and other charges, 
$511,178, equal, after 6 per cent preferred 
dividends, to $1.27 a share on 320,700 no- 
par common shares, compared with a net 
loss of $360,713 the year before. 


International Business Machines 
Corp.—Nine months ended September 30 
Net earnings, including foreign  subsidi 
aries, $5,304,844 after all charges and es- 
timated federal taxes, equivalent to $7.39 
a share on 717,412 no-par common stock 
outstanding. Compares with net earnings 
for thé corresponding 1934 period of $5,- 
053,514. 


Maytag Co.—Nine months ended Sept. 
30: Net profit after depreciation, Fed 
eral taxes and other charges, $1,928,000, 
equal after preferred dividend requir« 
ments on $6 first cumulative preferred 
and $3 first cumulative preference stocks 
to 63 cents a share on 1,617,922 no-par 
common shares, against $1,470,459, a year 
before: Net sales valued at $12,564,947, 
against $11,692,097. 


New Jersey Zinc Co.—Nine months 
ended Sept. 30: Net profit $3,342,216 after 
taxes, depreciation, depletion, contingencies 
and other charges, equivalent to $1.70 a 
share on 1,963,264 shares of $25-par stock 
In the first nine months of last year, net 
profit amounted to $2,833,149. 


Radio Corp. of America and subsidi 
iries—Nine months ended September 30: 
Net profit $2,801,123, an increase of $623.,- 
352 over corresponding period of 1934 
Surplus, September 30, 1935, was $10,506,- 
487, compared with $11,446,861 for th 
first nine months of 1934. RCA has de- 
cided to sell 1,700,000 ordinary shares of 
the Electrical and Musical Industries, 
Ltd., of England, now held by RCA. The 
price to be paid for this block of EM.I. 
shares is $10,220,000. RCA will receive 
in addition, a sum of approximately $400,- 
000 in dividends payable in November. 


Robbins & Myers, Inc.—Year ended 
Aug. 31: Net profit after taxes and all 
charges, $96,298, compared with $75,515 
in preceding fiscal year. Net working 
apital was increased from $1,185,254 to 


$1 278 O08. 


Square D Co.—Nine months ended 
Sept. 30 Net profit after depreciation. 
taxes and other charges, $448.246. equal 
after dividend requirements on 100,077 no 
par shares of $2.20 Class A preferred stock 


* 
to $3.85 a share on 73,541 no-par Class B 
shares, against $280,853, in same period a 


year ago 


Stewart-Warner Corp. and subsidi 
aries—Nine months ended Sept. 30 Net 
profit after depreciation, [Federal taxes, 
reserve for year-end adjustments and other 
charges, $1,329,423, equal to $1.07 a shart 
on 1,241,187 $10-par capital shares, com 
pared with $565,782 a year before; sales 


were $15,887,194, against $13,131,884 


Williams Oil-O-Matic Heating Corp. 
has declared 50 cents a share on its stocl 
the first dividend since May, 1927 


Yale & Towne Mfg. Co.—Nin 
months ended Sept. 30 Net profit after 
depreciation, Federal taxes and_ other 
charges, $169,163, equal to 35 cents a share 


on 473,556 $25 par capital shares, exclud 
ing 13,100 shares purchased by company 


for resale to employes, compared with 
net loss of $8,256 a year before. 
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6 CHARACTERISTICS OF SEYMOUR PHOSPHOR BRONZE 





“FATIGUE” 
RESISTANT 


RESILIENT 


ACK of every shipment of Seymour Phosphor Bronze is the thorough 

work of our well-equipped laboratory. Strict compliance with 

standard specifications, and with a customer's individual needs, 
is made a certainty in Seymour Phosphor Bronze by careful, scientific 
check from melt to final inspection. 





In the casting department each heat is numbered and sampled. If 
satisfactory, the batch proceeds on its way. During its journey frequent 
tests are made in the laboratory, where hardness, tensile strength, 
elongation, ductility, grain structure — all important properties — are 
accurately determined. If at any stage the sample fails to meet the 
requirements set for the order, the batch is located by its heat number 
and promptly withdrawn. Any program less rigorous would endanger 
a standard of uniformity which is a fixed ideal in the Seymour plant. FRICTION 
RESISTANT 


ee 





If you would like to know how Seymour Phosphor Bronze will meet 





your needs, we will gladly supply samples for test purposes. 


REMEMBER THE. NAME 


SEYMOUR 


PHOSPHOR BRONZE NON-CORROSIVE 


EYMOUR MANUFACTURING COMPANY, 49 FRANKLIN STREET, SEYMOUR, CONNECTICUT 


THE 


Specialists in Phosphor Bronze and Nickel Silver 2S, 
as 
Also Manufacturers of Nickel Anodes ore 
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With the Manufacturers 


Woodrow Washing Machine Co., has 
moved from Pella, Iowa to Oskaloosa, 
Iowa. 


Great Lakes Electric Mfg. Co., has 
moved from 655 N. Kedzie Ave., to 17 S. 
Desplaines St., Chicago, Ill. 


Freas Thermo-Electric Co., moved 
recently from Irvington, N. J., to 1736 N. 
Springfield Ave., Chicago, III. 


Trimson Mfg. Co., maker of portable 
surfacing equipment, has moved its offices 
to 5713 Euclid Ave., Cleveland, Ohio. 


Link-Belt Co. has moved executive 
offices from 910 S. Michigan Ave., to the 
Bell Building, 307 N. Michigan Ave., Chi- 
cago., Ill. 


Electroaire Corp., is name of the suc- 
cessor to Ozone Pure Aijirifier Co., at 
1455 West Congress St., Chicago, III. 


Freed Mfg. Co., Inc., has moved fac- 
tory and executive and sales offices from 
127 West 17th St., to 44 West 18th St., 
New York. The new plant provides pro- 
duction facilities three times greater than 
the company enjoyed at the old plant and 
an expansion program is under way for 
large scale production of Freed-Eiseman 
radio receivers. 


Triplett Electrical Instrument Co., 
Bluffton, Ohio, recently opened its new 
factory which is air conditioned, provided 
with modern and special facilities for 
production of electrical measuring instru- 
ments and has approximately 21,000 square 
feet of floor space. 


Sterling Electric Motors, Inc., 
Telegraph Road at Atlantic Blvd., Los 
Angeles, Calif., is making substantial ad- 
ditions to its factory and production fa- 
cilities. Present capacity will be doubled 
in a new modern steel factory building, 
new rapid production machine tools and 
other manufacturing equipment will be 
added. The company was organized and 
established in 1927 by the present officers: 
Carl E. Johnson, president; Earl Menden- 
hall, vice-president and general manager; 
Allen A. Adams, treasurer and superin- 
tendent. 


Struthers Dunn, Inc., 138 N. Juniper 
St., Philadelphia, Pa., announces a recent 
development in relays for controlling 
storage battery charging rate. In a recent 
application on batteries of three different 
voltages, to keep the relays as nearly in- 
terchangeable as possible, the relays were 
wound to pick up on 24 volts and drop out 
when the voltage dropped to approximately 
2 volts. Resistors were placed in series 
with the coils for operation on 4 volts dif- 
ferential on 48 volts and 12 volts dif- 
ferential on 132 volts. When battery 
voltage is normal, relay armature is picked 
up, opening a contact which inserts a re- 
sistor in the field of the charging generator, 
putting battery on trickle charge. When 
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the voltage of battery drops, the arma- 
ture drops out, closing the contact to short 
circuit the resistor and put battery on full 
charging rate. 


Gould Storage Battery Corp., Depew, 
N. Y., has recently completed arrangements 
with Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa., for the sale of 
emergency lighting equipment which con- 
sists of a Gould battery of the proper type 
and capacity, together with a_ suitable 
Westinghouse control-charger unit. Three 
battery types in all capacities are avail- 
able; Plante paste, Dreadnaught paste 
plate, or armored Kathanode type. The 
charging and control apparatus is mounted 
in a steel cabinet finished in maroon with 
nicked trimmings. Bulb type high rate and 
trickle charge rectifiers are integral parts 
of each outfit. 


Branch Office-Agencies 


Roller-Smith Co., 233 Broadway, New 
York, announces appointment of Harris- 
Green Co., Farmers Bank Bldg., Pitts- 
burgh, Pa., as district sales agent for 
western Pennsylvania, eastern Ohio and 
West Virginia. 


Simplet Electric Co., maker of con- 
duit fittings, has moved New York head- 
quarters from 527 West 28th St., to 
larger quarters at 10 Jones St. New 
telephone number, WAtkins 9-6422. 


American Nickeloid Co., Peru, IIl., 
announces appointment of George L. Starr, 
330 Bay St., Toronto, Ontario and Gordon 
L. Elmslie, 660 St. Catherine St., Montreal, 
Que., as Canadian representatives, effective 
November 1. 


Kuhlman Electric Co., Bay City, 
Mich., has moved its Detroit office from 
Stephenson Building to 235 Curtis Build- 
ing. Richard P. Johnson formerly in 
charge here has moved to the factory as 
assistant sales manager. F. G. Guthrie and 
R. L. Gomon are now Detroit representa- 
tives. 


General Electrical Specialty Co., 
153-19 Hillside Ave., Jamaica, N. Y., is 
now handling RCA Victor commercial 
sound systems for Queens County, the new 
line, covering equipment for reinforcement, 
amplification, distribution and reproduc- 
tion of sound, being considered by that 
distributor as a logical addition to the 
present set-up which includes engineering, 
repair, rewinding, maintenance, service and 
sales of electrical and mechanical equip- 
ment, motors and controls, refrigeration, 
air compressors, etc. 


William S. Ross, electrical manu fac- 
turer’s agent, has established at 52 Warren 
Street, New York. He will represent, in 
the Metropolitan area, Adalet Mfg. Co., 
maker of conduit fittings, covers, bushings, 
etc., at Cleveland, Ohio; Meyer-Lloyd Co., 
time switch manufacturer, Springfield, 
Ohio, and M. & W. Mfg. Co., grounding 
devices and electrical specialties, East 
Palestine, Ohio. Mr. Ross expects to ex- 


tend his lines in the near future and is 
interested in hearing from other electrical 
manufacturers seeking representation in his 
territory. 


Automatic Temperature Control 
Co., Inc., 34 East Logan St., Philadelphia, 
Pa., has appointed the following repre- 
sentatives: Carman Adams, Inc., 2970 
West Grand Blvd., Detroit, Mich.; 
Stewart N. Miller, 179 Melrose Ave., 
Needham, Mass., and Fred I. Tourtelot 
Co., 20 E Jackson Blvyd., Chicago, II. 


Lincoln Electric Co., Cleveland, Ohio, 
announces additions to sales personnel and 
new offices at Peoria, Ill., and Memphis, 
Tenn. Peoria office at 923 South Wash- 
ington St., is under the direction of W. 
I. Miskoe. In Memphis, O. B. Farrell is 
in charge. Lewis S. Hinchman has been 
transferred to the Chicago district sales 
office at 1455 W. 37th St., Chicago, Il. 
Paul M. Corp is now at the Milwaukee 
office which is under the direction of 
George M. Johnson, district manager. E. 
H. Weil is now in the San Francisco office. 


Arthur T. Ward, 50 Church St., New 
York, is sole distributor for a vibratory 
screen made by the Paterson Engineering 
Co., of Philadelphia, Pa. The screen has 
a vibrator element supported in an inverted 
U-shaped metal frame. Vibratory motion 
is obtained through the use of a \% hp. 
motor-driven unbalanced weight. The mo- 
tor is hermetically sealed in a dust- and 
explosion-proof aluminum hood. All other 
metal parts cadmium plated. The screen 
is portable, is 32 in. high, weighs 75 Ibs. 
and takes sieve baskets 18 in. diameter, 5 
in. deep. Vibrations from 1100 to 1200 
per minute are produced with a “throw” 
of from 0 to % in. 


Obituaries 


Frank W. Hall, sales executive of 
General Electric Co., at Bridgeport, Conn., 
for the last 13 years and a_ prominent 
figure in the electrical industry, died No- 
vember 25 at his home in Shippan Point, 
Conn. He was 62 years old. He started 
with Sprague Electric Co. in 1895 and in 
1918 was made commercial manager of 
that company. He later became sales man- 
ager of the construction material division, 
of G-E and in 1933, vice-chairman of the 
executive committee of the merchandise de- 
partment. 

Mr. Hall was also a director of the 
General Electric Supply Corp., Trumbull 
Electric Mfg. Co., Monowatt Corp., and 
the Rigid Steel Conduit Corp. He was 
also an active member of Nema. Surviv- 
ing are his widow, two sons, a grand- 
daughter and two sisters. 


Edwin Wilbur Rice, Jr., honorary 
chairman of the board since 1922 and 
former president of the General Electric 
Co., died November 25. He was a pioneer 
in development of industrial research 
laboratories. In 1903 Harvard awarded 
him an honorary M.A. In 1928 he re- 
ceived the Edison Medal. He was a Fel- 
low of the A.I.E.E., of which he was presi 
dent in 1917, 
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Precision Molded 
Motor Ends 
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THECOMPACT design of this electric 
Comptometer called for motor ends 
of highly intricate form and fune- 
tion. Some of the requirements to 


be met were: six-way Openings in 
each part; strength; light weight; 
oil resistance; extreme precision 
and...in addition to all of these... 
ease and economy of manufacture. 
Unquestionably, a difficult set of 
specifications! 

By employing modern Bakelite 
Molded, all requirements were 
amply met. With this adaptable ma- 
terial, each intricate part is now 
produced, complete, in a single 
closing of the molding press. The 
part is formed, grooves and through- 
holes are positioned, and metal in- 
serts firmly and accurately embed- 
ded in the same operation. Further- 
more, the fine lustrous surfaces 





Above: The Bakelite Molded motor ends used on the Comptometer. Below: 


imparted .by the molding process 
The complete motor unit. Product of Felt and Tarrant Mfg. Co., Chicago, Ill. 


obviate all polishing and finishing. 

It would be difficult, today, to 
name an important branch of in- 
dustry in which Bakelite Materials 
have not proved a similarly com- 
plete answer to some exacting prob- 
lem of design or production. We 
invite you to call on us for any 
information or cooperation you may 
need in applying these versatile 
materials. Write for our interesting 
booklets 25M, “Bakelite Molded” 


and 25L. “Bakelite Laminated”. 





BAKELITE CORPORATION, 247 Park Avenue, New York, N.Y 


BAKELITE CORPORATION OF CANADA, LIMITED, 163 Dufferin 


Oa ic a aren ete ab 13 East Ohio Street. Chicago, IIL. 


Street, Toronto, Ontario, Canada 


1910 —SILVER ANNIVERSARY—1935 
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IMPROVES PERFORMANCE 


Compare a core of Republic Silicon Steel lami- 
nations with a core made of other electrical 
steel. You'll notice the absence of loose scale, 
the smooth pole face—and the tight core it 
makes. This, of course, in production units, 
helps to insure uniform magnetic properties. 
But there are other factors, invisible ones, that 
also improve performance. 

Republic Silicon Steel is an alloy 
of refined open hearth iron and sili- 
con—uniform in chemical composi- 
tion and annealed to produce the 


correct permeability for the work in which it 
is to be used. The amount of alloyed silicon 
and the heat treatment varies in the different 
grades, to permit the selection of the most 
economical grade for any type of equipment. 
Furthermore, this alloy speeds up the pro- 
duction of laminations—is easier on dies— 
stacks flat—and may be considered a known 
factor in the designing of electrical units. 
Made in five grades—in sheet or coiled strip, 
the latter specially processed to eliminate all 
coil set. Write for figures and charts that 
prove that Republic Silicon Steel will improve 
performance in all types of motors. 


Republic Steel CORPORATION 


GENERAL OFFICES:++ YOUNGSTOWN, OHIO 
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PUBLICATIONS 


OPPORTUNITIES FOR THE ALERT USER OF EQUIPMENT, MATERIALS, FINISHES AND PARTS TO KEEP ABREAST OF PROGRESS IN THE ART 


Motors, Drives, Controls 


1201. PRINTING MACHINE MOTORS. 
letin, 4 pages, illustrated, describes need for 
motor and control specification in the graphic 
arts industry, with knockdown illustrations of 
Type HA polyphase induction and Type GA 
squirrel cage motors. Kimble Eleetrie Co 


Bul- 


1202. MOTORS. Bulletins 


, 118, 119, 120 and 
121 (four pages each), illustrated, describe 
Type AA squirrel cage induction 


motors and 
motor frame con- 
Electric & Engineering 


distinctive 
structions. 


features of various 
Reliance 


1203. MOTORS. Bulletin No. 212-B (sheets 
1, 5, 6 and 7), show dimensions of various 


types of a.c. fractional horsepower induction 


motors in standard frames. Bulletin No. 211-A 
(sheets 10, 11, 12, 13 and 14), dimensions of 
special designs. Rigid base, resilient base, rigid 
horizontal flange, rigid vertical flange and 
resilient horizontal mounting types. Ohio 
Electric Mfg. Co 

1204. BRUSHES. Bulletin lists and _ illus- 
trates commutator brushes, brush fittings, 


special type connections, fractional hp. brushes, 
commutator lubricating material, 


brush mount- 


ings, shunt connections, ete. and includes tech- 
nical data and useful information on popular 
grade applications. 16 pages. Morganite Brush 
Co., Ine 

1205. A. C. CONTACTORS. Bulletin No 
1140, describes and illustrates Type LTZ a.c 
Line-Are contactors. 4 pages Electric Con 
troller & Mfag. Co 


1206. ROTARY CONVERTERS. Bulletin 13- 
1, describes rotary converters for radio use, and 
illustrates five types of equipment designed for 
converting d.c. to a.c. with dimension and data 
tables. Includes Type “‘CF’”’ for neon sign ap- 
plication. Sulletin 13-25, price list and data 
sheet. 3ulletin 225, folder, illustrates motorized 
speed reducers, inverted rotary converters, 
motorized blowers, motors, motor generators 


and other power appartus. Janette Mfg. Co 
1207. OIL SEALS. Catalog, 24 pages, de- 
scribes and illustrates the ‘Perfect’ oil retainer 


designed to 
machine 


protect the bearings on numerous 


applications, motor reduction § units, 
washing machine drive, etc. Tables of stock 
sizes and list prices. Detailed illustrations 
shows elements of an improved unit type seal 


for modern bearing protection and lubricant re- 
tention Chicago Rawhide Mfg. Co 

1208. BALL BEARINGS. 
specifications and methods of application of the 
preloaded type bearing designed for machine 
tool spindle service, reviews development of pre- 
loaded duplex bearing and of the 
and arrangements now available, with 
drawings of typical types of machine 
showing bearing arrangements 
meet specific conditions of 
high-speed grinders, engine 
precision machine tools 


Broadside describes 


various types 
sectional 
spindles 
required to 
accuracy and load; 
lathes and other 
Fafnir Bearing Co 


Machines and Equipment 


1221. MOTOR REPAIR TOOLS. Set of 


s data 
heet Nos 185 to 213 ine.) bound, paper 
covered volume. Describes and illustrates arma- 
ture banding machines, band wire tension ma- 
chines coil winding attachments, commutator 
slotters, armature winding stands, trucks and 
b igvies, wire removers, armature extractors, 
oil winding tools in a wide variety, coil tap- 
ing machine reel racks, insulation § shears, 
commutator moothing stones, slotting tools, 





ets Klectric¢ Nervice Supplies Co 
APPLIANCE TESTER. Temporary 
ats insert No. 8135 describes a handy ap- 
l tester for hard portable service De- 
tails of three models, with prices. Jlickok Elec 
trical Instrument Co 
1223. MIXING MACHINES. 8&-page circular 
on Type E mixer with Unipower motor drive 
equipped with style TD stirrer for mixing Vvar- 
nishes, lacquers, ceramics and other materials 


Illustrations of equipment for heavy paste, semi- 


paste, liquid and dry mixing, showing different 
style stirrers and various types of drives. 4- 
page folder describes Porox mill linings and 
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grinding balls for use in 
phosphorus industries. 
Vachine Co. 


enamel, ceramic and 
Patterson Foundry and 


1224. 


LATHES. Catalog describes new 9- 
inch 


; “‘workshop” lathe, a back-geared, screw 
cutting type machine furnished in eight models. 


24 pages, illustrated. South Bend Lathe 
Works. 

_ 1225. SCREWDRIVER MACHINE. Bulletin 
No. 3 describes motor-driven 


screwdriver ma- 
chine. Henry Carlander. 

1226. POTENTIOMETER 
Bulletin No. 202 describes 
tentiometer and_ resistance 
trollers featuring the new 
referred to elsewhere in 
Foxboro Company 


CONTROLLERS. 
and illustrates po- 
thermometer con- 
Type H drive unit 
this issue. 20 pages. 


1227. PYROMETER POTENTIOMETER. 
Broadside describes and illustrates new wide- 
strip pyrometer operating on 


potentiometer 
principle of temperature measurement. Self- 
balancing, self-standardizing and self-compensat- 
ing type, fully automatic Bristol 


in operation. 
Company. 


1228. METER STOCK LIST. Two loose-leaf 
sheets, listing meters and instrument trans- 
formers, ammeters and voltmeters, a.c. and d.c. 
Willey-Wray Electrie Co 

1229. FURNACES. Leaflet TE-20 describes 
pot type and trough type electric furnaces for 


lead, salt or cyanide-—continuous 
temperatures up to 1700 deg. F. 
and specification tables. 4 pages. 
tures of other industrial 
Harold BE. Trent Co 


service and 
Illustrations 
Includes pic- 
electrical heaters. 


1230. ELECTRICAL MEASURING INSTRU- 
MENTS. Price Sheet Mo. 40 lists a wide line of 
ammeters and voltmeters for a.c. and d.c., tube 
testers and analyzers, combination volt-ohm- 
millimeters, ete. Triplett Electrical Instru 
ment Co. 

Materials and Parts 
1241. MOLDED PLASTICS. Catalog 24 


pages, illustrated, describes facilities for produc- 
ing molded plastics, properties, uses and present 
state of the art. Lists components and com- 
plete products made for electrical manufactur- 
ing and radio and automotive industries. Notes 
on selection of right plastic for each purpose 
with special data on Bakelite, Durez, Tenite, 
Plaskon, Beetle and Resinox. Describes the new 
injection molding process and its possibilities. 
Reynolds Molded Plastics Division 


1242. INSULATING VARNISH. Data Sheet 
No. & deals with the agitation method of coil 


treatment whereby a greater quantity of the air 
trapped in the coils can be removed. Data Sheet 
No. 9 deals with the subject of baking varnished 
inits. A permanent cover has been issued by the 


company to contain the series of data sheets 
which will be continued during 1936. John ¢ 
Dolph Co 

1243. INSULATING MATERIALS. Guide 
Book, Vol. 1, No. 1, includes a number of in- 
formative paragraphs on current topics, latest 
prices on electrical insulating materials, var- 


nished cambric, canvas, papers, slot insulation, 


tapes, varnished silk, insulating varnishes, 
‘“‘Armoweld”’ sheet insulation and ‘“‘Duro-Slot,”’ 
a new slot insulation 12 pages. Mitchell-Rand 


Insulation Co., Ine 


1244. INSULATING VARNISH. 
covers detailed analysis test on Lastik 
varnish. Lastik Products Co., Ine 


Folder 


insulating 


1245. RESISTORS. “Engineer's Resistor 
Guide,”’ small and compact mechanical specifica- 
tion chart in which both size and wattage ratings 
are keyed so that any standard type of resistor 
may be found immediately for almost any re- 
quirement, by a turn of an adjustable dial. 


Catalog No. 40 describes new insulated Type 
“BRB” metallized resistor, power wire wound re- 
sistors and the IRC ‘Resist-O-Chest,’” a handy 
permanent chest of drawers designed to hold 


complete stock of resistors and other radio parts. 


To obtain any of these fill in this 

coupon and mail it to the Editor, 

ELECTRICAL MANUFACTURING 
232 Madison Ave., New York 





Numbers Wanted... .. 


Your Name........ 


Position....... 


Company...... 
Address. .. . 


Products You Manufacture. .. 





8 pages of illustrated 
handy formulae for 
rent and resistance 
Resistance Co. 


data, ratings, 
determining 
values, etc. 


prices, 
wattage, cur- 
International 


1246. BAKELITE. 25th Anniversary edition 
of Bakelite Review traces development and his- 
tory of the molded plastics industry. Section 
discusses the relationship of Bakelite materials 
to electrical manufacturing. Another section of 
special interest contains, “I Remember When,” 
human-interest anecdotes and chronicle of some 


of the pioneering incidents of the plastic in- 
dustry in the past quarter century. This 40- 
page book, fully illustrated, points out that 


where, 25 years ago, the average molding cycle 
was eight minutes, hundreds of small pieces are 


being molded today in less than a minute. 
Bakelite Corp. 


1247. PRESSURE SWITCHES AND REGU- 
LATORS. Condensed catalog, loose-leaf, contains 
bulletins on the new Square D9100 regulator 
line designed primarily for pressure, vacuum 
and temperature control of commercial refriger- 
ation motors, and other applications of pressure 
control of air, gases and liquids. Specification 
data, illustrations and list prices. Square D Co. 


1248. METAL CLEANING HAND BOOK. 
This 216-page volume is intended to provide a 
ready reference guide for the use of those di- 


rectly interested in or concerned with metal 
cleaning. Describes and illustrates equipment, 
methods and materials with practical sugges- 


tions for their use. Magnus Chemical Co., Ine. 


1249. WIRE TYING MACHINES. “Blue 
Book of Packaging,” 8 pages, describes and il- 
lustrates five models of wire tying machines for 


reinforcing packages, cartons, cases, etc., for 
shipment. Gerrard Co., Ine. 
1250. COMBUSTION AND DRAFT CON- 


TROLS. Bulletin L-137 describes and illustrates 
new type of electrically operated combustion 
controls. Bulletin L-125 covers a line of elec- 
trically operated furnace draft controls. Shall- 
cross Controls, Inc. 


251. 
scribes 
sertion 
prices, 
pages. 

Bulletin AT/R lists relays and complete con- 
trol assemblies, booster relays, two-wire and 
three-wire relay-transformer sets, special dual 
load relay-transformer sets and d.c. relays. 
Specifications and list prices. Illustrated. Julien 


HUMIDITY CONTROL. Bulletin A de- 
and illustrates wall mounting and in- 
type humidistats. Specifications, list 
instructions for installation, etc. 4 


P. Friez & Sons, Inc. 

252. TIME CONTROLS. Bulletin describes 
and illustrates control units for automatic tim- 
ing of industrial operations and processes. 


Cycle-stop dial and cycle-repeat dial types, also 
cam-operated program type; electric heat con- 
trollers for furnaces, ovens, platens and similar 
units. Instruments are built around self-start- 
ing synchronous motors. Bulletin TCW, three 
pages of typical wiring diagrams for time con- 
trols. Also a job requirement analysis form. 
Set of bulletins enclosed in jacket folder. Awt- 
tomatic Temperature Control Co., Ine. 
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What's New in Electrical Patents 


A complete listing of recent electrical pat- 
ents arranged for ready reference accord- 
ing to 21 product groups. The alphabet- 
ical list on the last page offers a guide to 
those corporate patentees connected with 
the preceding listing by product groups. 
Individuals, as patentees, are not included. 


(A) Generation 


A-1 (2,015,697) Magneto. 

A-2 (2,015,745) Electrical 
System. 

A-3 (2,015,836) Quartz Crystal 
Oscillator. 

A-4 (2,016,173) Brush Mechan- 
ism for Dynamo-Electric Machines. 

A-5 (2,016,189) Brush Operating 
Mechanism. 

A-6 (2,016,917) Fan-Cooled Dy- 
namo-Electric Machine. 

A-7 (2,017,482) Device for Pre- 
venting Overheating of Generators 

A-8 (2,018,107) Electrical 
Apparatus. 

A-9 (2,018,108) Electrical 
Apparatus. 

A-10 (2,018,218) Regulating 
System. 

A-11 (2,018,231) Self-Inductance 
Variometer. 

A-12 (2,018,246) Quartz Crystal 
Manufacture. 

A-13 (2,018,321) Thermostatical- 
ly Controlled Piezo-Electric Crys- 
tal Holder. 

A-14 (2,018,405) Dynamo-Elec- 
tric Machine and Method of Mak- 
ing Laminations Therefor. 

A-15 (2,018,480) Mold for Dy- 
namo Machine Elements. 

A-16 (2,018,647) Direct Current 
Generator. 

A-17 (2,019,025) Electric Drive. 

A-18 (2,019,026) Electric Drive. 

A-19 (2,019,064) Armature Mold. 

A-20 (2,019,065) Dynamo Elec- 
tric Machine Commutator Brush 
with Integral Shunt. 

_A-21 (Reissue 19,738) Control- 
ling Generator. 


(B) Lines, Conductors, Insulators 


B-1 (2,015,714) Cable. 

B-2 (2,016,004) Electric Cable 
Installation. 

B-3 (2,016,155) Electrical 
Insulation. 

B-4 (2,016,247) Electrical 
Installation. 

B-5 (2,016,441) Connecting or 
Splicing Device for Wires. 

B-6 (2,016,749) Device for At- 
taching Leads to Line Wires. 

B-7 (2,016,900) Wire Coating 
Machine. 

B-8 (2,017,011) Method of 
Manufacturing Electric Resistances. 

B-9 (2,017,363) Device for Han- 
dling Live Electric Wires. 

B-10 (2,017,519) Terminal 
Insulator. 

B-11 (2,017,607) Insulated Elec- 
trical Conductor. 

B-12 (2,017,657) Continuously 
Loaded Conductor. 

B-13 (2,017,743) Switch-Board 
Construction. 

B-14 (2,018,324) High Fre- 
quency Transmission Line. 

B-15 (2,018,343) Electrical Con- 
ductor and Method of Making the 
Same. 

B-16 (2,018,353) Transmission 
Line. 

B-17 (2,018,404) Method of 
Treating Strands. 

B-18 (2,018,461) Multiple Con- 
ductor Sector Electric Cable. 

B-19 (2,018,477) Coaxial Con- 
ductor System. 

B-20 (2,018,532) Insulator 
3racket. 

B-21 (2,018,816) Soft Glass 
Composition of High Electrical 
Resistance. 

B-22 (2,018,817) Soft Glass 
Composition of High Electrical 
Resistance. 

B-23 (2,018,939) Armored Elec- 
trical Cable. 

B-24 (2,019,149) Service Drop 
Connecter and System. 
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B-25 (2,019,297) Electric Cable 

B-26 (2,019,336) Insulating and 
Cooling Composition for Electric 
Devices. 

B-27 (2,019,337) Nitrochlor Poly 
phenyl Compound and Process of 
Making Same. 

B-28 (2,019,338) Dielectric Com- 
position, 

B-29 (2,019,339) Snuffer Com- 
position. 

3-30 (2,019,445) Overhead Elec- 
tric Transmission Line 

B-31 (2,019,447) Overhead Elec- 
tric Transmission Line. 


(C) Batteries 


C-1 (2,015,746) Battery 
Container. 






C-2 (2,016,031) Feeding Means 
for Grid Pasting Machines. 

C-3 (2,016,108) Dry Cell. 

C-4 (2,016,916) Battery 
Container 

C-5 (2,017,280) Gas Electrode 


for Primary Batteries. 

C-6 (2,018,563) Electric Cell. 

C-7 (2,018,703) Electrolytic Cell 

C-8 (2,018,716) Battery Charg 
ing Voltage Regulator 

C-9 (2,018,942) Galvanic 
Battery. 

C-10 (2,019,430) Electrical 
Apparatus. 

C-11 (Design 97,132) Design for 
a Combined Testing and Charg- 
ing Rack. 

C-12 (Design 97,144) Design for 
a Storage Battery Case. 

C-13 (Design 97,161) Design for 
a Rack for Testing and Charging. 

C-14 (Design 97,286) Design for 
a Combined Charging and Testing 
Unit. 


(D)Control and Regulator Units 


D-1 (2,015,732) Condenser with 
Temperature Compensation 

D-2 (2,015,962) Acoustic Switch. 

D-3 (2,016,144) Electrical 
Circuit. 

D-4 (2,016,147) Electric Valve 
Tripping Circuit. 

D-5 (2,016,244) Thermostat. 

D-6 (2,016,472) Switch 

D-7 (2,016,893) Electric Circuit 
Breaker. 

D-8 (2,017,179) Switch. 

D-9 (2,017,274) Switch Device 


D-10 (2,017,638) Centrifugal 
Switch. 

D-11 (2,017,835) Electrolytic 
Cell. 


D-12 (2,017,842) Undirectional 
Current-Carrying Device and Proc- 
ess of Producing the Same 

D-13 (2,017,966) Fluid Pressure 
Switch. 

D-14 (2,018,210) Condenser 
Structure. 

D-15 (2,018,220) Electric Cir- 
cuit Controlling Thermometer. 

D-16 (2,018,243) Timing Relay. 

D-17 (2,018,256) Automatic Re- 
closing Circuit Breaker System. 

D-18 (2,018,340) Relay 


D-19 (2,018,486) Electrolytic 
Condenser. 

D-20 (2,018,500) Condenser 

D-21 (2,018,522) Electrolytic 
Condenser. 

D-22 (2,018,590) Current Shut 
Off Mechanism 

D-23 (2,018,626) High-Frequen 


i 
cy Inductor 


D-24 (2,018,672) Surge Diverter 


D-25 (2,018,798) Electrical Con- 
tre Systen 

D-26 (2.018.904) Circuit Breaker 

D-27 (2,018,946) Switch for Oil 
Well Pumpirg Equipment. 

D-28 (2,019,051) Contacting 
Dev € 

D-29 (2,019,058) Switch. 
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numbers, over five, are ten cents a copy. 
Those readers seeking a more specialized 


Copies of patents mentioned may be service for 
obtained by sending 15 cents for each 


932 Madison 


D-30 (2,019,093) Electric Switch. 

D-31 (2,019,196) Transformer. 

D-32 (2,019,309) Flasher. 

D-33 (2,019,320) Control 
System 

D-34 (2,019,457) Resistor. 

D-35 (Design 97,146) Design for 
a Transformer Housing. 


(E) Circuits, Systems, Apparatus 


E-1 (2,015,742) Synchronizing 
Apparatus for Phototelegraphy, 
Etc. 

E-2 (2,015,799) Press Button 
Control for Elevators and the Like. 

E-3 (2,015,830) Safety Means 
for Elevators. 

E-4 (2,015,855) Automatic Con- 
trol System. 

E-5 (2,015,939) Pressure Oper- 
ated Circuit Controller 

E-6 (2,015,952) Electric Circuit 
Control 

E-7 (2,015,958) Pneumatic Dis- 
patch Tube Apparatus. 

E-8 (2,015,959) Pneumatic Dis- 
patch Tube Apparatus. 

E-9 (2,015,967) Motor Control 
Circuit. 

E-10 (2,015,968) Measuring and 
Controlling Apparatus. 

E-11 (2,016,012) Electric Cur- 
rent Converting System. 

E-12 (2,016,025) Light Valve. 

] 


E-13 (2,016,036) Photo-Electric 
System. 

E-14 (2,016,148) Control System 

E-15 (2,016,261) Telegraph 
System. 

E-16 (2,016,264) Multistage 
Filter. 

E-17 (2,016,302) Electrolytic 


Condenser and Circuit Arrange- 
ment Therefor. 

E-18 (2,016,303) Electrolytic 
Condenser and Circuit Arrange- 
mert Therefor. 

E-19 (2,016,427) Volume Range 
Control. 

E-20 (2,016,510) Spooling 
Device. 

E-21 (2,016,553) Control with 
Interceptor for Stokers 

E-22 (2,016,615) Despatching 
System for Banks of Elevators and 
the Like. 

E-23 (2,016,628) Direct current 
Converter. 

E-24 (2,016,632) Power Trans- 
mission System 

E-25 (2,016,672) Electric Time 
Delay Apparatus 

E-26 (2,016,684) Printing 
Mechanism. 

F-27 (2,016,687) Lock. 

E-28 (2,018,805) Automatic 
Heat Regulating System 

E-29 (2,016,829) Modification of 
the Electrically Driven Per- 
cussion Drill 

E-30 (2,016,889) Control Means 
for Lubrication Apparatus. 

E-31 (2,016,890) Electrical Load 
Control System. 

E-32 (2,016,932) Control Mech- 
anism for Grinding Machines. 


E-33 (2,017,065) Automatic 
Loom. 
E-34 (2,017,092) Scanning 


Apparatus 

E-35 (2,017,131) Intermediate 
Frequency Amplifier 

E-36 (2,017,180) Communication 
Amplifier with Feed-Back 

E-37 (2,017,184) Cutting Webs 
of Paper. 

E-38 (2.017,273) Electrical Sys- 
tem and Apparatus 


E-39 (2,017,368) System for 
Controlling the Turbulence’ of 
Fluids 


E-40 (2,017,547) Elevator Con 
trol Device 

E-41 (2,017,645) Volume Con 
trol System. 


the coverage of patent 


subjects are invited to state their require- 
copy wanted to the Editor, ELECTRICAL ments. ELECTRICAL MANUFACTUR- 
ING is able to offer a supplementary 
Avenue, New York City. Additional and individualized coverage of this 
nature at a cost depending upon the 
service rendered. Address the Editor. 


E-42 (2,017,654) Gain Control 
Circuit. 

E-43 (2,017,658) Rectifier Sup- 
ply System. 

E-44 (2,017,659) Electrooptical 
System. 

E-45 (2,017,665) Electric Brake 
Apparatus. 

E-46 (2,017,666) Electric Brake 
Control. 

E-47 (2,017,667) Retardation 
Controlling Device. 

E-48 (2,017,669) Deposit 
Receptacle. 

E-49 (2,017,682) Train Control 
Apparatus. 

E-50 (2,017,689) Electrically 
Controlled Brake Valve. 


E-51 (2,017,699) Control System 

E-52 (2,017,708) Polyphase 
Oscillator. 

E-53 (2,017,791) Electro-Pneu 


matic Brake. 
E-54 (2,017,968) Electrically 
Operated System 


E-55 (2,017,977) Automatic 
Bias Eliminator ; 
E-56 (2,018,102) Oscillatory 


Grid-Controlled Detector or Relay. 

E-57. (2,018,140) Band _ Pass 
Network. 

E-58 (2,018,225) Network Sys 
tem for Distribution 

E-59 (2,018,226) Simplified Net- 
work Protector. 

E-60 (2,018,235) Protective Sys- 
tem for Discharge Devices. 

E-61 (2,018,241) Electric Pro 
tective System. 

E-62 (2,018,268) Means for In 
dicating Small Phase Differences 
of Interconnected Systems. 

FE-63 (2,018,348) Means for Con- 
trolling the Terminal Pressure of 
an Electric Device. 

E-64 (2,018,358) Filter. 

E-65 (2,018,483) Power Supply. 

E-66 (2,018,489) Signal Trans 
mission System. 

E-67 (2,018,495) Automatic 
Switching System. 

E-68 (2,018,594) Gas Condens- 
ing and Separating System. 

E-69 (2,018,720) Electromagnetic 
Controller for Power Driven Ma 
chines. 

E-70 (2,018,753) Automatic De- 
vice for Closing the Cage and 
Well Gates of Lifts and the Like. 

E-71 (2,018,761) Hand Electric 
Steering Device. 

E-72 (2,018,793) Governor Con 
trol Mechanism 

E-73 (2,018,823) Protective 
System. 

E-74 (2,018,850) Unattended Re 
peater System. 

E-75 (2,018,851) Unattended Re 
peater System. 

E-76 (2,018,859) Unattended Re 
peater System. 

=-77 (2,019,059) Marine Ex 
ploration Apparatus. 

E-78 (2,019,091) Air Condition- 
ing System. 

E-79 (2,019,299) Lubricating 
Apparatus. 

E-80 (2,019,314) Brake Control 
Means 

E-81 (2,019,328) Electric Trans 
lating Circuits. 

E-82 (2,019,334) Combined Rec 
tifier and Transformer Cooling 
System. 

E-83 (2,019,350) Remote Control 
and Indicating Arrangement 

E-84 (2,019,352) Electrical Con 
trol Circuits. 

E-85 (2,019,456) Power Oper 
ated Elevator Door 

E-86 (2,019,472) Thermostat 
Control. 


(F) Testing, Measuring and In- 
struments 
F-1 (2,015,651) Impedance Box. 


ELECTRICAL MANUFACTURING 





DE 





ACHILLE BORGO 


Managing Director 


CONSTANTINO LOPEZ 
Assistant Manager 


Open the year round 





For information, rates, reservations, inquire 
of any travel agent . . or address Sevilla- 
Biltmore Hotel, Havana, Cuba. Cable address: 
‘Sevilla’. 


DECEMBER, 1935 


AVANA’S Sevilla-Biltmore—the most celebrated hotel in 

the West Indies—is open again! Always a favorite 
hostelry of distinguished travelers, the Sevilla-Biltmore is 
gayer and more charming this year than ever before... 
with its smart, new decorations throughout, improvements 
in modern comforts and structural changes. Perhaps you 
remember the former Sevilla bar. And the famous Patio, 
where gathered the travel-wise from all parts of the world. 
These features have been expanded into even more ample 
luxuries. Once more Havana’s brilliant social life is domi- 
nated by Sevilla-Biltmore gaiety. 


Under its new policy and regime (with the renowned host, 
Achille Borgo, as managing director) the hotel will remain 
open throughout the year. While cuisine and appointments 
are dominantly French, the Sevilla-Biltmore is hospitably 
American in its comforts, conveniences and—yes—cocktails. 
Of course the courteous staff speaks English. An innovation 
in service is a special department to handle all technical and 
travel details for its guests—such as attending to luggage 
and customs inspections, entry of personal cars, arrange- 
ments of parties beyond the hotel, tours of the island and 
any other personal service desired. 


It’s still the famous Sevilla-Biltmore—tallest building on 
the Prado, in the heart of Havana’s beautiful downtown 
area—but it has many new attractions to enhance its old 
charm. With the Sevilla-Biltmore’s reopening, Cuba is 
again really Cuba! 
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F-2 (2,015,675) Color and Shade G-13 (2,017,647) Elect L) 
Comparator. ; harge Device 

F-3 (2,015,702) Apparatus tor G-14 (2,017,940) Socket for \ 
Measuring Distances and Depths. uum Tubes and the Lik 

F-4 (2,015,738) Area Measuring. G-15 (2.018.071 Chet Wa 

F-5 (2,015,838) Temperatur Tube 
Measuring and Control. G-16 (2,018,174 Electron Dis 

F-6 (2,015,933) Fluid Meter. charge Tube. 

F-7 (2,016,098) Automatic Scale G-17 (2,018,203) Termina 

F-8 (2,016,455) Apparatus tor G-18 (2.018.257) Thermioni 
Processing Electrical Devices. Vacuum Tube 

F-9 (2,016,457) Automatic Tax G-19 (2,018,314) Multiple Dis 
imeter Control. charge Tube 

F-10 (2,016,501) Fraud Preven G-20 (2.018.362) Electron Dis 
tion Means for Electric Meters. — charge T 

F-11 (2,016,660) Apparatus tor G-21 993) Ele al Dis 
Measuring Rate of Cooling. charge Material 

F-12 (2,016,907) Sound Wave _G-22  (2,019,09¢ Production of 
Apparatus. Suppression L: 

F-13 (2,016,977) Direction Re G-23 (2,019,2 olle 
sponsive System. ; ; Mercury Arc 

F-14 (2,016,978) Electric Gauge. G-24 (Design f 

F-15 (2,017,084) Vacuum Ther a Radio Tube Shield. 
mocouple. G-25 (Design 97,169) Design fo 


F-16 (2,017,653) Velocity Com a Radio Tube Shield 
paring System for Film Driving 

7-17 2,017,703 grating s ee : 
wh Cares) sane . (H) Radio, Television, Wireless 
Meter. . 

F-18 (2,017,897) Luminescent 
Tube for Wave Indication. _ 

F-19 (2,017,908) Direciton Find- 
ing Apparatus. 

F-20 (2,017,909) Direction 


H-1 (2,015,828) Aircraft Dire 
tion Finder 
H-2 (2,016,011) Wireless Aerial. 
H-3 (2,016,084) Testing 
Find Oscillator. 
Finder. 5 366) sahiat 1 
"F-21 (2,018,053) Automatic 5 a ») Aut atic Ve 
si a ume Control. 
aes Mechanism for Tax H-5 (2.016.459) 
imeters. 


11¢ 


f 









a Program Selector 


‘22 (2,018,080) Method of a H-¢ 2.017.019) R 
Device for Differentiating Be een ae ee 
y for Detectors of dy ne 


tween Geologic Strata. 
F-23 (2,018,272) Analyzer. 
F-24 (2,018,399) Gauging 


Receivers 

An- H-7 (2,017,020) Negative Bias 
a oe for Audio Frequency Amplifiers 

. 5 (2,018,431) Electric Flow : H-8 (2,017,047) Directional Ar 
“s “, ’ v enna Arrangement. 

Meter. H-9 (2,017,085) R: 


7.26 (2.018.459) Surge Current as - : beg 
i eons ar ” H-10 = (2,017,093) = Oscillator 
nstrument. Ciseust 

7.97 018,673 Measuring . oe : ; 
5 + SN aaa 3) : . H-11 (2,017,121) Aerial of Low 
; F282 (2.018.756) Cemsoound Directional Effect and Horizontal 
eee ca rere Polarization 
“ea 2-018 858) Summation H-12 a (2,017 ,126) i Ultra-Short 
h = \¢s ’ es Wave Transmitting System 
Meter. H-13 (2,017,127) Cathode Ra; 


F-30 (2,019,125) Nonreversible 


: aes Scanning Device 
Meter Train. g 


H-14 (2,017,136) Televisi 


F-31 (2,019,234) Optical Device H.15 (9.017.270) - nm. 
c : 1 . Tligh “ae La, 45e/ Aecrronie 
for the Control of Flight. it a 
32 (2,019,313) Stress-Strain Tone Control. - 4 ; 
Somteed for Record ge Enos ument H-16 (2,017,458) Radio Trans 
Control tor Recording instruments. rey egy aa eer ae Missa 
*.33 (2,019,318) Demand Meter mitting-Receiving Circui 


. : raga 1 } H-17 (2,017,515) Radio Pho 
siccue 19.735) Millivolt ae — 
4 (Reissue 19, I System. 


ees 18 (2,017,523) Ar 
19 (2,017,71 *y 


(G) Electronics, Tubes termining Means. 


n 
F 
F 


a Ww 

















H-20 (2,017,858 Duplex Fre 

G-1 (2,016,028) Insulator Ele quency Control and Monitoring 
ment and Manufacture Thereof H-21 (2,017.85 Elect 

G-2 (2,016,152) Electron Dis Temperature In tine and ( 
charge Device. trol System. 

G-3 (2,016,172) Gaseous Dis H-22 (2.017.883) Televis 
charge Apparatus. H-23 (2,017,886) Duo-Signaling 

G-4 (2.016.399) Multigrid Tube H-24 (2,017,894) Frequency Sta 

G-5 (2,016,437) Luminescent bilization of a Generator f Al 
Tube. ternating Current 

G-6 (2,016,649) Thermionic _ H-25 (2,017,901) Electroopti 
Tube System. 

G-7 (2,016,699) Method of P: H-26 (2,017,9( I Signal Re 
ducing Electron Bulbs ceiving Device 

G-8 2,016,760) Electron Dis H-27 (2.017.910) Combined A 
charge Device plifying and Rectifying Syste 

G-9 (2.016.885) Vapor Discharge H-28 (2.018,081) Radioreceiv: 
Device H-29 (2,018,273) Short Wave 

G-10 (2,016,904 Electric Dis Reflector 

harge Device. H-30 (2.018.318) Svste f 

G-11 (2, : Electron Dis Transmitting Electro-Radiant F1 
harge Device ere, 

G-12 (2,017,552) Electrode H-31 (2.018.320) Rad Frequet 
Mount. Transmission Line 





H 018 Electr Dis I-18 8 ) Bucket Pre , 
ge Tube Ci t de 
H-3 018,331) Ante Ce I-] 019,187) Powe | 
itting Mechar 
Aerial Syster I-20 (2,01 » Alte i o ( 
Antenna for rent Motor 
1) as 


Wireless Di Mechanism. 


l'ransmission i Variable Speed Transmis 
Frequencies 
) Navigational 





{ 
) High Ire 14 : 
rrangement. 46,003,070 Photo-Elect 
Tone Cont: Detonate Cor ed B = 
H-41 (2,018,540) Detecting and at 


} 
Indicating Device J “ (2,015,724) Lighting Fixtur 
H-42 (2.018.545) Couplin;: _J-3 (2,015,885) Method of P: 

{ 4 

] 





System ing a Source of Light 

H-43 (2,018,569) Radio Signal  Jd-4 (2,015,928) Combined FI 
ng Apparatus ght and Tool Holder 

H-44 (2,018,820) Phase Rotation J-5 (2,016,111) Gas Discharge 
Detector and Frequency Regulator. Lamp, Especially Mercury Lan 

H-45 (2,018,873) Television De J-6 (2,016,243) Cor 
ice trolling Device 

H-46 (2,018,940) Communication J-7 (2,016,310) e 2 
System. [lluminator 

H-47 (2,018,982) Delaved Auto J 8 (2,016,338) Photogray 


atic Volume Control Circuit lash Light Apparatus. 


H-48 (2,019,157) Automatic _ 3-9 (2,016,467) Means for | 
Radio Station Selector luminating Stages. 
H-49 (2,019,173) Automatic Vol J-10 (2,016,474) Radiation 


ime Control System. Device. 4 coc 
H-50 (2,019,243) Automatic Vol Jl (2,015,557) Electric Lamy 


ime Control Arrangement Socket arc . : 
H-51 (2,019,316) Radioreceiver J-1 , ,016,722) Illumination 
Control. Lamp. 
H-52 (2,019,335) Diversity Re 2 13 (2,016,794) Iuminate 
eption System Form. ; 
H-53 (2,019,341) Transmissior J-14 (2,016,819) Flash Lamp 
Svatemn. J-15 (2,016,834) Photoflas} 
H-54 (2,019,403) Radio Direc Device. : 
tion Indicator. J-16 (2,016,853) Connecter, Par 
H-55 (2,019,446) Phase and Am ticularly for Lamps Having Tw 


plitude Modulation Receiver. Filaments 


H-56 (Reissue 19,723) Receiving J-17 (2,017,075) Lighting 
(Apparatus for Electro-Magnetic system. 
arati y o-Magneti 4 Ayo . : 
Diawne J-18 (2,017,278) Glow Discharge 
H-57 (Reissue 19,744) Volume Device , 
Control. J-19 (2,017,503) Constructi 


Projector. 
: J-20 (2,017,575) Light Source 
(1) Motive Power, Magnets for Projectors 
J-21 (2,017,585) Light Atta 
I-1 (2,015,667) Radio Interfer ment for Firearms. 
ence Eliminator. J-22 (2,017,692) Landing Light 
J 







I-2 (2,015,784) Bearing Mount J-23 (2,017,714) Electric Lamp 
ng Mounting and Current Supply Con 
1-3 (2,016,100) Thermo-Mag nectior 
tically Actuated Source of Power ] 4 (2,017,7 ) Sodiug I 
I-4 (2,016,448) Electromagneti minair 
Device and Circuit Therefor J-25 (2 Electric I 
I-5 (2,016,507) Electrically Cor J-26 3 Process f 
lled Valve Frosting Bulbs for Ir 
[-¢ (2,016,603) Self Starting lescent 
Motor for Alternating Currents J-27 ) It lesce 
[-7 (2,017,083) Brake. I imp 
I-8 (2,017,255) Electric Mote J-28 (2,017,896) Flash Light 
[-9 017,624) Synchre S ] 017,953) Lightine | 
Motor ré 
[-1( 017,700) S hr S J-30 (2,018,155) Light Reflect 
Mot 1-31 (2.018 4) Advert o D 
I-1 18,180) Resilient S i Device 
| 4 (2.018 ] nat 
I 018 Mot Cont Device 
S wets | 018 y Elect | 
[-1 8 287 Variable Spee | 4 O18 47) Ele R 
Chree-Pt e Mot with Var ¢ Gas Filled La 
Porque J-35 018,422) I 5 
I-14 018,371) Elect Mot sting Glass Bulbs Gradatior 
nd Pump Head 1-36 (2,018,470) Incandescent 
I-15 018,624) Motor-Support Lamp, Filament Therefor and Pr 
ind Bobbin-Winder of Sewing Ma ess and Apparatus for Making 
or 2% 18,620) Positive Colur 
I-1¢ ,018,67¢ Synchronous Lamp. 
lectric Motor J-38 018,73 Merchand! 
I-17 ,018,677) Synchronous Display Lighting Fixture 
Electric Motor and Rotor J-39 018,788) Headlight 












Experienced “‘Esco’’ Engineers 


have solved many difficult 
motor problems. 


They are well equipped to 
handle yours. 


Long experience and proven 
results assure you satisfaction 


“ESCO” MOTORS FOR SPECIAL APPLICATIONS 
HAVE PROVEN THEIR MERIT BY YEARS OF SERVICE 





cape MOTORS FOR STORAGE BATTERY OPERATED sets 
at minimum cost. INDUSTRIAL 


ELECTRIC SPECIALTY CO., STAMFORD, CONN. 





Torque motors: 

For valves, water-tight doors on ships 
oil switches, elevator doors, etc 

Elevator and Hoist Motors. 

Magnetic Dise Brakes, rugged 
built-in construction. 

Motors for Industrial Trucks, 
main drive and hoist 

High Frequency, High Speed 
Motors, with frequency changer 


TRUCKS Constant Speed, Multi-Speed & 
Variable Speed Motors. 


ELECTRICAL MANUFACTURING 





DECI 





= 











Many years of working in all 
types of materials, brass, bronze, 
monel metal and phosphor 
bronze, have given RAYMOND 
valuable data on Spring Design 
that adds extra life to spring 
performance. 

On your next order, try 


RAYMOWD 


PRI aw 





RAYMOND MFG. CO., CORRY, PENN. 


ALSO STAMPINGS AND WIRE FORMS 





Write Dept. 10 for full information. 


125 AMORY ST. 


DECEMBER, 1935 





HOLTZER-CABOT 
MOTORS 


Manufacturers of motor driven apparatus and appliances 
have found that Holtzer-Cabot Motors built to fit the job, 
give best results. Our engineers have a wealth of experi- 
ence. Let them shoulder your motor problems 


HOLTZER-CABOT ELECTRIC CO. 
MOTOR SPECIALISTS 


BOSTON, MASS. 


| For Every Electrical and 


| Manufacturing Purpose 


RYERSON 
STEEL 


COPPER—BRASS—ERAYDO AND OTHER METALS 


IN STOCK FOR 
IMMEDIATE SHIPMENT 








We have been specializing more and more in the 
finer steel products used by the electrical manu- 
facturing and allied industries. All of these 
steels are available for immediate shipment from 
our nearest plant. 





Write for the Ryerson Stock List— 
Key to Immediate Steel 


JosepPu T. RYERSON & SON, tne. 

PLANTS AT: CHICAGO MILWAUKEE 8T. Louis 

CINCINNATI DETROIT CLEVELAND BUFFALO BOSTON 
PHILADELPHIA JERSEY CITY 





HOSKINS 


ROMEL 


(CHROMIUM NICKEL) 


Chromel, first developed in 1906, as the original nickel- 
chromium resistor, created the electric heating industry. 
It is used for heating-elements by all the device makers. 
Chrome! is also widely used in rheostats. Ask for our 
Heating-Unit Calculator, Form KG, and Catalog—!. Hoskins 
Manufacturing Co., 4443 Lawton Ave., Detroit, Michigan. 
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J-40 (2,018,829) Headlight. L-11 (2,016,554) Culinar Ap 
J-41 (2,018,856) Gas Arc Lamp. pliance. 

J-42 (2,018,905) Lamp Cluster L-12 (2,016,655) JT 

J-43 (2,018,957) Electrode for L-13 (2,016,725) Abrasive 

Gaseous Discharge Lamps. Machine. 

J-44 (2,018,974) Gas Filled Elec- L-14 (2,016,935) Cord Retriever. 
tric Lamp. L-15 (2,017,431) G El 
J-45 (2,019,192) Illuminated tric Fans 

Decoration for Burial Caskets L-16 (2.017.893) Suct Cl 
J-46 (2,019,331) Electric Incan L-17 Ss Cle er 

descent Lamp. L-18 ( Hair Drier. 
J-47 (2,019,346) Lighting Unit. L-19 (2,017 ) Suct Cleans 
J-48 (Design 97,039) Design for L-20 (2,018,046) Vib: 1 

a Porcelain Lighting Fixture. L-21 (2,018,141) Dr Mixe 
J-49 (Design 97,069) Design for L-22 (2,( 147) Safe Ra 

a Wall Bracket Lamp. L-23 ( 8,2 Vacuur 
J-50 (Design, 97,085) Design for Cleane 

an Electric Hand Mirror. L-24 (2,018,512) I t He 
J-51 (Design 97,095) Design for ing Pad. 

a Reflector. L-25 (2,018,69 Automat 
J-52 (Design 97,213) Design for Electric Drip Coffee Maker 
Lighting Fixture. L-26 (2,018,698 Machine for 
1-53 (Design 97,288) Design for Baking Pie Crusts 

a Lighting Fixture. L-27 (2,019,076) Clothes Was! 

ing Machine. 
> 2 io 28 (2. ) O8' ( } 
(K) Heating, Refrigerat . Washing and Drying Machine 
K-1 (2,015,671) - Liquid Con _ L-29 (2,019,293) Electrical Flat 

ductor Heater. iron. oo a , 

K-2 (2,015,672) Liquid Con L-30 (2,019,431) Flatir Lift 


Stand. 
L-31 (Reissue 19,717) Electric 
Cooking App 
L-32 (Design ,091 
an Illuminated Mirror. 


ductor Heater. 

K-3 (2,015,775) Electrically 
Heated Sterlizing and Cooling Ap 
paratus Adapted to be Used as an 
Ice Box. 





Design for 





K-4 (2,015,856) Electric Hot- L-33 (Design 97,118) Design for 
Plate. a Fan Guard 
K-5 (2,015,926) Electric Furnace 1-34 (Design 97,17 Design f 
K-6 (2,016,245) Laminated Glass a Power Unit for 1 Preparing 
K-7 (2,016,291) Electrically Oy Devices. A: 
erated Boiler. L-35 (Design 97,182) Design f 
K-8 (2,016,368) Refrigerating an_ Electric Toaster 
K-9 (2,016,369) Machine for L. 36 Design 97,204) Design f 
Electrically Heating Metal Articles a ( lock Case. 
K-10 (2,016,952) Fuel Heating L-37 (Design 97,209) Desigt 
or Vaporizing Attachment. an Autom atic Poaste r. 
K-11 (2,017,831) Electric Steam L.-38 (Design 97, Design for 
Heating Plant a Clock. 
K-12 (2,018,293) Electrical Heat ] ee A Desig I gn f 
ing System. a Permanent H W g M 
K-13 (2,018,804) Arrangement aa (iB 
for Cooling Air. L-40 (Design 97,341) Des gr f 


K-14 (2.018.883) Method and a ( omb ne : k ay 
Apparatus for Melting Material in L-41 (Design 97 
an Electric Furnace. a Combination Clock a 

K-15 (2,018,884) Electric Glass l nit. 
Furnace. L-4: (Design 1 

K-16 (2,018,885) Method and a Combined Bridgg and Me nisn 
Apparatus for Mixing and Dis- ing for Ice-Cream Freezers 
charging the Contents of an Elec- L-43 (Design 97,352) Design f 
tric Glass Furnace. a Flatiron. 


LJESigr 





K-17 (2,018,886) Glass Furnace. . 7 

K-18 (2,018,896) Refrigeration. (M) Business Machines 

K-19 (2,018,907) Web Heating. M-1 (2,016,682) Printing 

K-20 (2,018,947) Electrically Mechanism. F set = 
Heated Steering Wheel. M-2 (2.016.686) Punch 

K-21 (2,019,170) Electric Baker M-3 (2.016.704) Accountine Ma- 

K-22 (2,019,409) Absorption Re- ata te oe a 
frigerating Apparatus. M-4 (2,016,705) Automatic Card 


Punch 
(L) Household and Portable M5 (2.016.70¢ — 
Appliances Punch, 


M-6 (2,016,709) Record Com 
open 


72) Vacuum Cleaner. paring and Posting Ma 





L-1 (2,015,7 hine 
L-2 (2,015,811) Toaster. M-7 (2,017,104) Automatic Cal 
L-3 (2,015,812) Toaster. culator. 
L-4 (2,015,899) Tamping M-8 (2,017,641) Safety Driving 
Machine. Mechanism and Current Breaker 
L-5 (2,015,921) Holder for Therefor. 
Sadirons. M-9 (2,017,854) Stock Quotation. 
L-6 (2,015,982) Portable Electric M-10 (2,019,301) Recorder 
Prewarmer for Airship Engines. M-11 (2,019,439) Driving Mech- 
L-7 (2,016,219) Rotary Brush. anism and Automatic Stops Means 
L-8 (2,016,300) Flatiron. Therefor. 
L-9 (2,016,358) Electric Auto- M-12 (Reissue 19,727) Stock 
matic Fluid Heater. Quotation Projecting Machine and 
L-10 (2,016,389) Time-Instru- Method for Feeding Tape There 
ment Signal-Mechanism. through 


N) Automotive Equipment 


N-1 (2,015,684) Starting Mech 





Starter Control 

N-18 (2,016,908) Switch Mech 
anism for Direction Indicators for 
Motor Vehicles 








N-19 (2,016,982) Magnetoelectric 
Machine. 

N -_{ +) Engine Starter 

N-21 (2, 4) Soark Plug 

N-22 (2.017,793 Vehicle Dire 
tion Signal 

N-23 (2,017,870) Engine Starter 

N-24 (2,018,159) Electrical Fuel 
In tior Syste 

N-25 ( 18,307) Dirigible Head 

N ¢ ( 018,336) Electric Pow- 
er Transmiss \pparat 

N-27 (2,018,425) Automatically 
Controlled Coasting Device 

N-28 (2,018,426) Internal Cor 

t Mot 

N 2,018,741) Spark P 
Clean 

N-3 8,783) Electric Spark 
Plug 

N-31 (2,018,830) Magneto Ele 
tric Ignition Apparatus 

N-32 (2,018,874) Indicator Light. 

N-33 (2,018,892) Means tor 
Eliminating Knocking. 

N-34 (2,018,893) Ignition Cor 
trol Device 

N-35 (2,018,991) Neon Traffic 
Control Light 

N-36 (2,019,199) Automobile 
Headlight Indicator 

N-37 (2,019,336) Direction 
Signal 

N-38 01 393) Gas ( ap and 
Signal 

N-39 (2,019,410) Automotive 
Headlight 

,-40 (2,019,427) Ignition Dis- 
tributor. 


(O) Railway 


O-1 (2,016,087) Control Gear 
for Electrically Driven Vehicles 
O-2 (2,016,214) Insulated Rail 
Joint. 
O-3 (2,016,817) Trolley Wire 
Support 





O-4 ,017,424) Apparatu for 
esting Railroad Signal Syste 

O (2,017,4 ) Ra ay Sl 

ne Syste 

O-6 (2,017,546) Railwa Track 
( it Apparatus 

O (2,018,01¢ Trolle 

2) (2,018 8 Trans tation 
Systen 

O ,018,765) Train D ! 
ng System f Railroads 

O-10 (2,018,766) Train Dis 
ing System for Railroads 

Q-11 (2,018,818) Railw | r 
Controlling Aj atus 

O-12 (2,018,846) Duct. 

()-] ( Ol 163) Control S 

Q)-14 (¢ )] ( ) Control Syste 

()-] ( 19,164) Apparatus 
Co! ing Trackway Devices from 

Vehicle 
(2,019,166) Electric Train 

S1 system 





(2,019,167) Railway Sig- 
naling Apparatus 


O-18 (2,019,462) Signaling Sys 
tem for Railroads 

O-19 (2,019,466) Train Dispatch 
ing System for Railroads 

)-20 (2,019,467) Centralized 


Trafic Controlling System. 
(P) Signaling, Signs, Advertising, 


P-1 (2,015,674) Sound Receiver 


P-2 (2,015,937) Illuminated 
Motor Driven Endless Band Sign 
P-3 (2,015,984) Temperature 


Alarm Device 

P-4 (2,016,220) Traffic Light 
Control 

P-5 (2,016,293) Stop and Turn 
Signal Device 


P-6 (2,016,325) Traffic Control 

P-7 (2,016,332) Elevator Safety 
Device 

P-8 (2,016,604) Signal Chime 


P-9 (2.016.671) Method and Ap- 
paratus for Electrical Control. 


P-10 (2,016,790) Signai ing Ap- 

irat 

P-11 (2,016,911) Prote ¢ 
Syste 

Y l¢ Sigr Creating 
Apparatus 

P-13 (2,017,052) Beacor 

14 (2,017,1 ) Sire 

P-15 (2,017,166) Electric Sig 
naling Svstem 

P-16 (2,017,420) Electric Turn 
table 

P-17 (2,017,597) Electric Sign 

P-18 (2,017,687) Alarm Device 

P-19 (2,017,726) Electri- 


Cathod Glow Device 

P-20 (2,017,849) Apparatus for 
Signaling. 

P-21 (2,018,368) End-of-Line 
Indicator. 

P-22 (2,018,440) Sign 

P-23 (2,018,479) Electromagnet 
ic Horn 

P-24 (2,018,491) Sound Signal 

P-25 (2,018,499) Fire Indicating. 

P-26 (2,018,656) Signal System. 

P-27 (2,018,786) Inside Frosting 
of Neon Signs. 

P-28 (2,019,075) Bell Ringing 
Circuit and Switch Therefor. 


(Q) Recording, Reproduction, 


Q-1 (2,015,718) Automatic Con- 
tinuator. 

Q-2 (2,015,737) Electric Phono- 
graph. 

Q-3 (2,016,270) Printing Device 
for Lenticulated Films 





KANTHAL 


A new super resistance alloy — 

carries forward from the point where 

other alloys stop. It provides— 
Better Operating Efficiency 
Longer Life 

than nickel-chromium alloys. 


Where KANTHAL is ‘‘too good’’ 
we urge the use of Jelliff’s nickel- 
chromium alloys which we make in 
all standard grades in wire and ribbon 





ee KANTHAL 


2400°F 
2300°F 
2200°F A-1 


a 2100°F 
i af -—— 2000 F A 
: = 
1 
-—_—| f= +—1000 F 
3 
2 D 


| 
| 


see eed TH AL LEADS «t 2460°F 


special alloys. 


THE C. O. JELLIFF MFG. CORP. 





66 


THREE GRADES 


2462°F for electric furnaces 
and high temperature heat 
treating installations. 


2372°F for industrial use and 
domestic appliances—higher 
temperatures, longer life. 


2100°F has longer life at 
equivalent temperatures and 
is lower in cost than nickel- 
chromium alloys. 


» SOUTHPORT, CONNECTICUT 


ELECTRICAL MANUFACTURING 
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ACME SUPERSTRIP 
STAINLESS— Keeps 
Its BRIGHTNESS 


Form your products from Acme Silcrome 
Stainless and they keep their first-born 
gleaming beauty through all of a hard, 
useful life. 


All Acme Superstrip—hot or cold rolled 
—of any finish—helps you to make better 
products at lower cost. The reason is that 
Acme Superstrip is made, each time, to fit your particular product 
and production needs. Faster, smoother production—minimum waste 
and rejections—better products—result. 






For automotive and electrical products, and countless others, Acme 
Superstrip is winning more widespread acceptance every day. 


Send for the new pamphlet on Acme Silcrome HB Stainless. ACME 
STEEL COMPANY, General Offices: 2846 Archer Avenue, Chicago. 
Branches and Sales Offices in Principal Cities. 







HOT ROLLED + COLD ROLLED GALVANIZED + STAINLESS Se Oe Ee ee ee 


Acme Silcrome Stainless is providing perma- 

nent beauty to this bank building tower. Just 

an example of how this fine strip steel retains 
its beauty under difficult conditions. 





ieee 


MERCOID 
SEN scive 


Bett eid 
CORPORATION 


With the slightest change in 
temperature, highly sensitive 
Chace Thermostatic Bimetal 
units move to make or break 
electric contact, thus auto- 
matically setting to action 
such other mechanism as 





a s > ars 1 This outdoor switch cover, molded by us for James R. 
results in room Compe ares Kearney Corp. “takes” tough weather and rough handling 
exactly to our liking. and still keeps appearance and greteetion saltiqaees. veut 

“ . sane oe needs also can be met by Kurz-Kasch modern plant facilities 
if a of aee rature a and nationwide service organization. 

’ p you wisn 

CHACE er eee ee eae We carry im stock a wide range of Radio Knobs and Dials. 
to have temperature changes Also Utensil Knobs, Terminal Nuts, Instrument Knobs, 
FRM 0 STAT perform automatic duties we Gear Balls, etc. Write for Bulletin. 
suggest that you investigate 


BM ETAL . Chace Thermostatic Bimetal. 
: $Y Beds with ue Sold in Sheets, Strips ot The KURZ-K ASCH Co. 


Formed to Specifications 





DAYTON, OHIO 
W.M.CHACE b ALVE CO. __ ei Or sina 
1608 Beard Avenue c Detroit Mich Los Angeles Dallas Milwaukee Toronta, Can. 
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Q-4 (2,016,506) Means for and R-19 (2,017,509) A Welding 














Method of Controlling the Opera Apparatus. ; 
tion of Picture and/or Sound Films. R-20 (2,017,584) Electrol 
Q-5 (2,016,622) Moving Coil Cell ; 
Electromechanical Device _R-21 (2,017,64 Bat 
)-6 (2,016,887) Phonograph. Electrodepositing of (¢ da 
07 (2,017,087) Telegraphi ( 1 Me ) 
Printing Control Method. 3 ing. 
Q-8 (2,017,091) Printing Tele 18, [1 
graph System. 1 ; : 
)-9 (2,017,633) Record Display. R-24 (2,018,379 Ay 
-10 (2,017,855) Photographic Electric Welding Es 
Apparatus. _R-25 (2,018,380) Met 
Q-11 (2,018,015) Meter Reading Electric Welding and Anne 
Camera. R-26 (2,018,395) Art 
Q-12 (2,018,043) Synchronizing porting Device 
Motion Pictures and Sound _R-27 (2,018,434 Ay 
Q-13 (2,018,200) Sound Record Generating lons. ; 
for Optic Sound Reproduction. R-28 (2,018,471 Elect: 
Q-14 (2,018,315) Sound Repro- Upon a Metalized Surtace 
duction. R-29 (2,018,646) Cont: S 


Q-15 (2,018,364) Remote Con Electric Welders 





trol Device. R-30 (2,019, Welder ¢ 
Q-16 (2,018,374) Sound Record R-31 (2,019,¢ ») D 
ing System. tric Machine 
Q-17 (2,018,420) Merchandise R-32 (2,019,333 P 
Control System. Ions in Air or Other ‘| 
Q-18 (2,018,466) Sound Repro- R-33 (Design 97 6) Desig: 
ducing System. in Electrical Vapor 


Q-19 (2,018,691) Projection Ay 


paratus. (S) Health, Beau 


ty, 
Q-20 (2,018,717) Projector Lamp. 


6-21 (2,018,881) Automatic Pho- S-1 (2, Hair Drying z 
nograph. paratus. 
Q-22 (2,019,000) Phonograph S (2 { D 
Pickup. S-3 (2 I S 
Q-23 (2,019,020) Sound Record- S-4 (2 ¢ ) H ) 
ing System. S-5 ¢ Pulse A 


Q-24 (2,019,147) 

Q-25 (2,019,152) n 
ducer and Optical System. 

Q-26 (2,019,260) Photographi 
Printing Machine. 

Q-27 (2,019,280) Sound Rec 
ing. 

Q-28 (Design 97,220) Design for 
Phonographic Transcribing. 


(R) Processing, Plating, Welding, 





R-1 2,015,814) Electrode for 
Arc Welding 

R-2 (2,015,914) ¢ Escape 
ment Welding Machin« 

-3 (2,016,043) Welding Appa 

ratus. s s 

R-4 (2,016,380) Method of Weld 
ing 

k 


R-5 (2,016,414) Method and Ay 
paratus for Electric Welding : 

R-6 (2,016,442) Production of 
Gases by Decomposition 

R-7 (2,016,446) Galvanizing Ap- 
paratus. 

R-8 (2,016,491) Vap 
mosphere of Electrically 
Gas. 

R-9 
ment of F 





Treat (U) Switches, Fuses 


Wiring Devices, 














R-10 lepos - eee ee 
tion of Chromium. J-1 (2,015,399) Electric Swit 

R-11 (2,016,718) Method for U-2 ,015,4 \ rat 
Treating Bronze Wastes for Re- Preventing 7 wisting ey 
covering Copper, Tin, Lead. Electric Cords 

R-12 (2,016,728) Method and U-3 (2.015.404 Appar tus 
Apparatus for Electric Resistance Prev enting Twisting f Fle 
Welding of Metals. Electric ( rds. 

R-13 (2,016,899) Welding Ele U-4 (2,015,418 
trode. Connector. _ 

R-14 (2,017,003) Art of Electric U-5 | 5,421) At nt 
Arc Welding. U-6 015 a P 

R-15 (2,017,049) Method of : U-7 15,54 Ir ‘ ked 
Treating Nitrated Cellulose Fibers. plosion-proof Switch Housing 

R-16 (2,017,079) Apparatus for Plug Receptacle ; 
Sterilizing Container Parts. _ U-8 (2,015,544) Switch Mou 

R-17 (2,017,330) Metallurgical ing. as 
Process and Apparatus. U-9 (2,0 a 

R-18 (2,017,488) Arc Welding LT -10 ¢ y Sv 
Electrode. Plate. 










“NEILLITE” 


Custom Material 
for 

Custom Molding. 
« 


Stock Molds for Attachment 
and Handle Caps, cube taps, 
intermediate husks, thermom- 
eter cases and weatherproof 
sockets. 


THE WATERTOWN 
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U-11 (2,015,710) Secondary Plug 


2,015,715) Disconnecting 
13 (2,015,858) Electric Outlet 


2,015,874) Electric Swit 
(2,015,953) Connector. 





16 (2,015,981) Electrical Fix 
r¢ 
U-1 ? 016 )) Fuse Cut-Out 
U-18 (2,016,121) Lamp Si et 
U-1 2,016,131) Electric Swit¢e 
{ ,Ol¢ 84) Outlet Box 
I 2 4( Swit 
l 016,708 ( necting 
Me 
( Ele i Te 
in 
{ M e Fus 
P] 
{ ( +6 N ble 
tr ge Fuse ar Element 
U-26 (2,017,491) Cartridge Fe 
e Type Refillable Fuse 
U-27 (2,017 ) Cartridge Fe 
rype Refillable Fuse 
{ 8 (2,017 » Ci t Pr 
Device. 
[ ) (2,017,861) Electrical Cor 
oysten 
[ ) (2,017 7) Sv g 
I 1 (2,018 I le 
tact Mechanis 





E ) Electric Socket. 
18,136) Electric Switch. 
U-34 (2,018,298) Fuse Center 


U-35 (2,018,303) Electrical Cor 
uit Syste 

U-36 (2,018,310) Electric Mer 

ry Tube Switch. 

| 7 (2,018,323). Electric Fuse 
Socket 

U-38 (2,018,476) Electric Switch 

l 18,484) Plug Fuse ar 

[ 2 87 Outlet Be 
| ; 

U-41 (2,018,556) Electric Fuse 

U-42 2,018,836 Electric Lamy 
Holder 

U-43 2,018,958) Device 
Controlling Electric Circuits 

U-44 (2,018,996) Method and 
[Tool for Clamping Electrical Cou, 
lings 

U-45 ( I 77) Electric Swi 

U-46 (2,01 Fastening D 
ice 

U-47 019.348) Electr Circuit 
I terrupter 


U-48 (2,019,416) Electric Switch 
U-49 (Design 96,717) Design for 
Panel Mat. 

U-50 (Design 97.233) Desi 
Electr Cable Terminal 


gn for 


(V) Musical Instruments 


V-1 017,54 E 


ectrical Mus 


Corporate 


A 


Aerovox Corporation, D-11, D-19, 
U-23. 

Agfa Ansco Corp., E-37. 
\jax Mfg. Co., T he, K-9. 

Aktiengesellschaft Brown Boveri & 
Cie, Switzerland, E-11 

\ktiengesellschaft, C. Lorenz, Ger 


ny, A-11 





MANUFACTURING CO., 2 Porter St., Watertown, Conn. 


ELECTRICAL MANUFACTURING 


V-2 2,018,924 Apparatus 
Producing Musical Tones 


(W) Telephony 
W-1 (2,014, ) Vacuum 





‘per: 
epne 
“elephons 
Contr 
re 
ng 
Alternati 
€ ( 
C 
ster 
if é 
13 ,017,11 Modul 
irrier Wave Transmitter 
W-14 (2,017,122) Double Re 
r Type Microphone. 
W-1 2,017,153) Sound Re 
lucing System 
W-16 (2,017,1 ) Measurement 


f Return Loss 
W-17 (2,017,19 Electrical N 


rk 


fier. 


“W-19 (2,017,258) Hook Switch 


S M t 
I 
te 
W -26 ° l ») ¥V r ©) 
ated Transmission Circuit 


W-27 (2,018,465) Voice Oper- 


ated Switching Circuit 
W-28 (2,018,494) Transmiss 
Control Circuit 

W-29 (2,018,864) Auton 
Step-by-Step Switch. 
W-30 (Reissue 19,695 7 


phone System 


WwW 31. (Reissue 19,741) JT 
Patentees 
Allegheny Steel Co \-14 


en-Bradley Co., D-6 





lis-Chalmers Mfg. Co., D 

Allis Co., The, I-8. 

American Can Co., R-16 

American Circular Loom Co., I 
R-4, 

American Tel. & Tel. Co., } 
B36, E-55, E-S7. 74, J 


I 74, 
E-76, W W-7, W-10, W-1¢ 


CUSTOM {[MOLDERS OF PLASTIC MATERIALS 


MOLDERS: OF 
PHENOLIC AND 
UREA COMPOUNDS 


also 


TENITE & LUMARITH: 


Your inquiries will receive 
the benefit of our years of 
experience as well as our 
Chemical and Engineering 
knowledge. 


“WG-18 (2,017,199) Push-Pull An 




















DECI 





ao 










OHMITE 


ALL-PORCELAIN 


TAPSWITCH 
For Heavy Duty 






b iror switch was expressly 
designed to transfer high 
voltages and frequencies to 
several circuits. All parts are 
porcelain or metal—no or- 
ganic materials to smoke or 
char. Shaft is amply insu- 
lated. Stocked in shorting and 
= 

non-shorting types to handle 
from four to twelve single- 
pole circuits. Design may be 
; readily modified to meet al- 

@ High voltage adily it ‘ al 
circuit most any set of conditions. 
changing 
and many 
other uses 


@ Testing 
equipment 
controls 





® Tapped 
transformer 
primaries 







@ Therapeutic 
equipment 
controls 

@ X-Ray 


machines 









Write us your requirements. 
No obligation. 







OHMITE MANUFACTURING COMPANY 


4843 Flournoy Street Chicago, Ill. 









... Non-Sticking ... CIRCUIT 
BREAKER CONTACTOR MATERIAL 





Mallory manufactures a complete line of circuit 
breaker contactor materials for circuit breakers oper- 
ating both in air and oil, for heavy, medium and 
ordinary duty where the contact material must: 


1. Break the are only; 
2. Carry the current and act as arcing tip. 





Mallory contacts will not stick or weld under the 
most extreme conditions. 


These controller and circuit breaker arcing contact 
materials have proven their worth over many 
years of successful performance in these services. 


Submit your controller and circuit breaker plans to 
Mallory engineers forrecommendation of the material 


best suited to your needs—no obligation, of course. 


P. R. MALLORY & CO., Inc. 
INDIANAPOLIS INDIANA 


Cable Address—Pelmallo 
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December—Capricornus—the Tenth Sign 


of the Zodiac. The ““Goat’’—so called 


because of the resemblance of this con- 


wy 
Ow yys- ™ 


stellation to a goat. 


Vp NS os 
“e yep © 


Stop being the GOAT 
..use Rockbestos 


Must an electrical manufacturer take all the blame for 
the failure of an appliance worth, perhaps, five or ten 
dollars when the trouble can be traced directly to ten 
cents worth of purchased wire? You think not? But, un- 
fortunately, if it’s your appliance Mr. & Mrs. Consumer, 
having no one else to blame, hold you strictly accountable. 
It happens every day—and the smart thing to do is to use 
a wire which will keep you from being the goat! 


Ordinary wiring, exposed to heat in appliances, motors, 
lighting equipment and other electrical products, general- 
ly fails sooner or later because the insulation is not 
heatproof. Repeated heating and cooling eventually causes 


. and then, 


it to dry out, harden, crack and fall away . . 
failure and trouble follows. 

You can save yourself a lot of 
grief by using Rockbestos wire. 
The basis of the insulation, in- 
organic asbestos, is formed into a 
dense, felted, heatproof and mois- 
ture resisting wall. Grease or oil 
won't cause it to deteriorate, nor 
will acids or fumes. 










Rockbestos 
Magnet Wire is in 
demand _ because 
it's heatproof. In 
round, rectangu- 
lar and square 
conductors. 











The correct wire for your par- 
ticular application can be found in 
our line of over fifty wires, cables 
and cords, so... . ‘Stop being the 
Goat . . . use ROCKBESTOS.”’ 
Write for our catalog containing 
complete information, and a sam- 
ple piece of wire. 

Rockbestos Products Corpora- 
tion, New Haven, Conn. 


ROCKBESTOS 


the wire with permanent insulation 
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Ampex, Inc., D-32 

Associated Electric Laboratories, 
Inc., Q-17, W-23. 

Atlantic Precision Instrument Co., 


Sal. 


B 


Bailey Meter Co., E-9, E-10. 
Baldwin-Southwark Corp., E-72 
Bartow Beacons, Inc., P-13. 
Belden Mfg. Co., U-4 

Bell & Howell Co., QO 26. 

Bell Telephone Yaboratories, I 
B-12, B-19, E-34, E-41, E 
E-44, E-66, F-16, G-13, O 
0-16, Q-18, R-28, U-49, W 
W-25, W-26, W-27, W-28 

Bendix Aviation Corp., N-2 

Black & Decker Electric Co., T! 
D-10. 

Bowdil Co., The, D-8. 

Bright Star Battery Co., J-28 

Bristol Co., The, E-4 5 

Buckeye Portable Ti 
L-20. 

Budd Wheel Co., R-2. 

Bulldog Electric Products Co., O-7 
D-12. 

Burgess Battery Co., C 

Burndy Engineering Co., In 
B-24. 

Burroughs Adding Machine C 


M-7. 
c 


Capehart Corp., Q-21. 

Carlile & Doughty, Inc., C-1. 

Carl Schenck Eisengiesserei_ & 
Maschinenfabrik Darmstadt, Ger 
many, F-7. 

Cellovis, Inc., R-15. 

Central United National Bank, F-9, 
F-21, N-8. 

Charles Arnao Co., S-13. 

Chase-Shawmut Co., The, D-26. 

Chemical Works Formerly Sandoz 
Switzerland, B-11. 

Cinch Mfg. Corp., G-14. 

Claude Neon Electrical Products 
Corp., Ltd., J-43. 

Claude Neon Lights, Inc., J-37. 

Columbia Graphophone Co., Ltd., 
London, England, Q-5. 

Compagnie Generale de Telegraphie 
Sans Fil, Paris, France, H-11. 

pene Industrial Gases, Inc., 

-7 


Comprex Oscillator Corp., D-35 
a Glass Works, B-21, B-22, 
-27 


Crouse-Hinds Co., U-7, U-8 
Cutler-Hammer, Inc., E-69, R-30. 


D 


Davis Welding & Mfg. Co., The, 
R-3. 

Deal Electric Co., Inc., U-S. 

Delco-Light Co., E-54. 

Delta-Star Electric Co., The, U-11. 

Diascope Corp., Ltd., K-S. 


E 


mer ; 7s Machine Corp., 

Eclipse Aviation Corp., A-4, A-5 
C-10. 

Eclipse Machine Co., A-8, A-9 
A-21, N-1, N-12, N-17. 

Edison, Inc., Thomas A., Q-6. 

Eisler Electric Corp., U-31. 

Electric Boat Co., A-17, A-18. 

Electricitatsgesellschaft ‘‘Sanitas,”’ 
Germany, S-11. 

Electron Corp., The, H-27. 

Engineering & Research Corp., P- 

Enterprise Aluminum Co., Th 
L-25. F 


Fairchild Aerial Camera Cor; 
J-22. 


IN SHEETS AND 
TUBULAR FORM 
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t Alri { { > W r ‘\ 14 i vil Nig ( | 
K-1] Leyland Motors Ltd Eng 
Financial Pres Compar f Q-] 
America, QO I KE] L he R 
Food Machine: ( I I Kr ( I 
Fuel Devel C { N J J ( 
N >. G M 
( ewe ( j M ! \ te | 
Pea. oe ke M Ne 
I : P M B e ( | 
Ge vel ( \iar I ( J 
B-2 > > 
ws ( Mart Co, 3: By Boe 
Genes i € ( i . M ‘ 
B B B I 
)-3 ] | | i ‘ 
: 67 Q 1 M ( I [ 
a2 Fl : i Mir 
F-3 G ( I H : : 
H-53, I-10, I ] N 
J-46, J-4 I P ‘ ( ( | ( 
R-32. t I il | 5 ( 
General M« BA I U-14 
K-8, K-18 N-11 N N National I ( I 
N-20. N N | Neon-Globe ( Inc., | 
General Railw Sig Ne Proc t I P-] 
O-10. O-18. 0-1 Ne Products ¢ N-4 
Girard Model W ) News Project Corp., M 
Goat R 1 | it P j ( \ Ame ( I ( } 
G-25 Norton Company, I 
Goodman Mfg. | [ O 
H lak Mfg. Co., U-4 
Piatt ata Ca ce YW pa 3) Brass Co... O-3 
B-1 Ohio Rubber Co., | 
Hall & Connolly, Inc., Q /konite Co., B-1\ = 
Hankscraft Co., K-2 Opticolor  Aktiengeselischatt, G 
Hanovia Chemical & Mfg. | is, Switzerland, Q-3. _ 
R-23. Ore Solvents Corp., R-1 
Hazeltine Cort G-8, H-40, H-4 p 
H-42, H-57 erase 1. e 2 
Heintz & Kaufman, Ltd., G-17 ee 
ilside Cable Co., B-23 1S. 
He teens ¢ ( ‘Tn ae Patent-Treuhand - Gesellschaft = fi 
cod Rubber art rie. Ce Elektrische Gruehlampen, Ger 
Heover Co., The, L-16, L-17, L-19, pone - + We ko 
U-L. ene & Schwartz Elec. Co., 
x lectric Motors } ) 4 JU. , i ae 
args Lt _ A ith R 14 Pyle National Co., The, ( 
R 
Imperial Chemi 1 Industries, Lt j R B-M Mfg. Co., U-21 , 
ig ee . Radio Corp. of America, B-15, D-1, 
ae - E-1, E-35, E-63, E-64, F-18, G-1, 


Indiana Steel & Wire Co., B 


3-3] G-11, G-12, G-19, G-20; H-1, H-4, 
EE ite as Bs H-6, H-7, H-8, H-10, H-12, H-14, 
amen te. the & 2-40 H-15, H-17, H-18, H-23, H-24, 
ee eee H-26, H-31, H-33, H-34, H-36 
Inkset Products, In J-1 

eas eam hie H-38, H-39, H-43, H-44, H-47 
International Business Machines H.49. H-sO. H-SS. H-S6é. 1-18 

Corp., E-26, E-27, M-1, M 0.2.°0 14 ta ‘i O 04.” 0 e 

M-3, M-4, M-5, M-6, M-10 ca! ee ee ae oe aa 
International Research Corp., H W-1, W-8, W-9, W-13, W-14 

= aaa W-15, W-17, W-18, W-20 
J Radio Patents Corp., J-32 

ffrew Corp.. The M. L.. D-28 Rail Joint Co., The, O-2. 

\efrey Min'Co., J-12. Raju Holding Co., K-21. 
Johns-Manville Corp., D-7 Reeves Pulley Co., I-22. _ 
Johnson Laboratories, Inc., D Republic Steel Corp., R-5. 
; K Research Corp., R-9. 

Richardson Co : The, C-12 
Kapital & Industriewerte RRs. Robert Bosch Aktiengesellschaft 

Switzerland, E-29. Germany, P-23 
Karmac, Inc., P-8 Rock-Ola Mfg. Corp., T-3 
Kawasaki Dockyard ‘¢ Ltd Rodalite Co., Inc., J-44 


Rogers Radio Tubes, Ltd., G-6 


Safety Car Heating & Lightir 
ee 


Co., E-25,. } 


Kobe, Japan, R 
Kelvinator Corp., E 
Kinetome Patents Corp., Q-1 
Kirsten Lighting Cort +1 


L Samson-United Corp., L-37. 

Landers, Frary & Clark, L-15 Sangamo Co., Ltd., Toronto, Can 
Landis & Gyr, A.-G., Switzerlar ada, F-30 

7-29, ; Schweitzer & Conrad, Inc., U-28 
Leeds & Northrup C I Scintilla Societe Anonyme, Swit 
Leich Electric Co., W-19 erland, N-31 
Lennox Furnace { Inc., E-28 Seamless Rubber Co., Inc., I 
Lenox, Inc., S-10 Sheet Polarizer Ce In 


“Your Product Is Only As Good As Its Insulation” 


Siemens & Halske, Aktie 
haft, Germany, D-21, W 

Siemens - Schuckerwerke Aktienge 
sellschaft, Germany, K-2: 

Singer Mfg. Co., The, 1-1 

Sireno Co., Inc., P-14 

Sir Lamp ( G | 

Societ Ar y Eta ‘ s 
Edoux-S i | I 
I 

S Indu It R 

Spa Withingt ( ( 

Spencer Tl it ( I) 

Sper Cyt ne ¢ | 

ST e Specialties ( ] I 

standard O ( ot Calit 1a 
1)-27 

Star ] Oil D velo} ( 
K-16, F-15, F-28 
t Briquet Co., h I 

berg-Carlson Tele Mfg 

( W-11. 

S rine Signal ( I 

S e Instruments ( I 
Sweepe Vac Co., I 

T 

lelef ken Gesellschaft fur Dral 
lose Telegraphie, Germar \ 
\-1 B-1 B-1¢ F-19, F-2¢ 
G-1 H-1 H H-3 H 
W-l 


Teletype Corp., P-21, Q-8 

Thomaston Laboratories, Inc., E-1 

Tiffany Technical Corp., U-10. 

Tinius Olsen Testing Machine Co., 
F.32 

Trans-Lux Daylight Picture Screen 
Corp., Q-19 

Trumbull Electric Co. Pacific Div., 


U-38. Tv 


Union Switch & Signal Co., The, 
O-5, O-6, O-11, O-13, O-14, O-15, 
QO-16, O-17. 

United Shoe Machinery Corp., F-4 

U. S. Government, P-20. 


V 

Vaughn Machinery Co., The, E-20. 

Victor Adding Machine Co., M-8, 
M-11. 

Viking Products Corp., L-38 

W 

Wagner Electric Corp., N-26 

Wahl Clipping Corp., L-18 

Warner Elevator Co., E-85. 

Western Electric Co., Inc., B-17, 
B-18, F-8, F-24, I-4, R-24, R-25, 
R-26, W-24, W-30, W-31. 

Western Union Telegraph Co., 
The, E-15, E-56. 

Westinghouse Air Brake Co., E-45, 
E-46, E-47, E-49, E-50, E-5: 
E-80. 

Westinghouse Electric & Mfg. Co., 
A-10, A-12, D-16, D-17, D-18, 
u-5 E-59, E-60, E-62, F-23, 
G-18, G-23, I-12, O-8, U-17. 

Westinghouse Lamp Co., G-2, U-19. 

Westinghouse X-Ray Co., Inc., S-3. 

Weston Electrical Instrument 
Corp., F-34. 

Wico Electric Co., N-19 

Willard Storage Battery Co., C-2. 

Williams Oil-O- Matic Heating 
Corp., I-11. 

Wilson Welder & Metals Co., Inc., 
R-18, R-19. 

Wired Radio, Inc., E-43 

Wood Newspaper Machinery Corp 
K-19. 

Worthington Pump & Machinery 
Corp., E-68. 

Wurdack Electric Mfg. (¢ Wm. 
B-13. 
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PUNCHED PIECES 


Sp oat ENGLAND MICA COMPANY ANY SHAPE - ANY THICKNESS 


WALTHAM, MASSACHUSETTS 
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A RUSTLESS, NON-MAGNETIC METAL 


TRY THIS MODERN METAL 
FOR YOUR PRODUCTS 


The polished finish of ERAYDO resembles 
Chromium plating so closely that, in many 
cases, manufacturers have been able to 
eliminate plating operations. In addition, 
ERAYDO has lowered cost as compared to 
the base metal formerly used. It is a zinc 
base alloy, about 50°) stronger and tougher 
than zinc. It has a high annealing tempera- 
ture, and can be hardened permanently by 
cold-working operations like drawing, 
stamping or spinning. 


STRIPS 


SHEETS 


INGOTS 
for Sand 
Castings 


ERAYDO is successfully used in washing 
machines, refrigerators, air conditioners, 
radio apparatus, electronic devices, and 
many other products where a non-ferrous 
metal is required—either for decorative 
parts or where mechanical strength is 
needed. 


Send for descriptive booklet 


ILLINOIS ZINC COMPANY 


332 So. Michigan Ave., Chicago, Ill. 52 Vanderbilt Ave., New York, N. Y. 
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DO YOU RECOGNIZE THIS? 
Of course you do! 












WILBUR B. DRIVER CO. 


formerly GILBY WIRE COMPANY 
NEWARK, NEW JERSEY 


It's the new National Enameling & Stamping 
Roaster that cooks a complete meal at one 
time. Nesco engineers had to have the finest 


alloy for their elements so naturally they chose 


“server 























- . a 
Why CHROMALOX 
ELECTRIC HEATING UNITS 

make good — 
This 


section of 


Chromalox Os 
Unit | 
; rotected The 
illustrates P 


resistance compressed metal 
wires Ciel e mmm rT TT 


the patented 
CHROMALOX principle 


4 resistance element of the best quality nickel-chromium, embedded in 
refractory under heavy pressure, sealed in an outer sheath of heat- 
resisting metal. Thus this unit is protected against short circuits, 
against foreign matter gumming up and burning out the resistance 
elemeat, and against the effect of mechanical shock or vibration. 
There is nothing delicate about this quick-heating, long-lived Unit. 


Chromalox Units are made in all forms, types, and 
capacities to meet the widest variety of heating needs up 
to 1000 deg. F. Outer sheath or casing can be supplie 

in any metal which conditions may require—steel, 
copper, monel, lead, etc. Our engineering department 
is ready to aid you in applying these units. Send us 
description and rough sketch of your problem 


Tate mtr) 
Role Ly Cia 
and descrip- 
tion of your 
problem 


EDWIN L. WIEGAND CO. 
7530 Thomas Blvd., Pittsburgh, Pa. 


Without obligation, send me the CHROMALOX BOOK of ELEC- 
TRIC HEAT. 





Mail with your business letterhead 


Name... 


Pig i6. 6a ow Rei AK hh a bh tse Re oe kee 
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DESIGNERS’ 
Materials 


AND 


Parts 


ENGINEERS’ 


CLASSIFIED 
Equipment 


INDEX OF 
Finishes 


On this and each alternate page following is a classified index of the makers of materials, parts 
and equipment used in designing and fabricating electrical machines, appliances and devices. 


The companies shown are advertisers in ELECTRICAL MANUFACTURING. 


For detailed 


information, nearest branch office, etc., refer to their advertising. To locate a manufacturer's 
advertisement, consult Advertisers’ Index, two pages removed from back cover. This is a reader 
service that is a feature of every issue. 





l 
bho PTT Peri 


T BARE WIRE INSULATION 


INSULATO 


High dielectric strength and heat 
resistance. Ball and socket con- 
struction. 


Write for sample card 


SU eME sla. el INL 


134 WN. JUNIPER ST PHILADELPHIA rN 


~ 


ay 
| 


aR 


HH 


ALLOYS, Copper 
Mallory & Co., Inc., P. R., Indianapolis, Ind 


ALLOYS, Resistance 
Driver Co., Wilbur B., Newark, N. J. 


ALLOYS, Zinc Base 
Mllinois Zine Co., 332 S. Michigan Ave., Chicago, II. 
**Eraydo.”’ 


AMMETERS. 


ANODES, Nickel, Brass and Copper 

Grasselli Chemical Co., 629 Euclid Ave., Cleveland, Ohio. 
(All Metals.) 

Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 

“ee Co., 1651 East Grand Blvd., Detroit, Mich. (All 
metals.) 


ARMORED CABLE, Asbestos Insulated 
Rockbestos I’roducts Corp., New Haven, Conn. 


— Flexible. See Tubing, Flexible Metal- 
Cc. 


See Instruments. 


ATTENUATORS 
Electrad, Inc Dept. EM-1 175 Varick St., New York, N. ¥ 


BARRELS, Electroplating 
Grasselli Chemical Co., 629 Euclid Ave., Cleveland, Ohio 
Udylite Co., 1651 East Grand Blvd., Detroit, Mich. 


BATTERY CASES. See Cases, Battery. 


BEADS, Insulating 

= ‘Leva Corp., Chattanooga, Tenn. 

Dunn, Struthers, 134 N. Teniper, Philadelphia, Pa 
piste "Bpine.” 

Iselantite, Inc., 233 Broadway, New York. N. Y. 

Steward Mfg. Co Co., D. M., Chattanooga, Tenn. 


BEARINGS, Ball and Roller 
Fafnir Bearing Co., New Britain, Conn. 
New Departure Mfg. Ce., Bristol, Conn. 


Nerma-Hoffmann Bearings Corp., Stamford, Cenn. ‘‘GreaSeal.’’ 


8S. K. F. Industries, Inc., Front St. & Erie Ave., Philadel- 
phis, Pa. 


BEARINGS, Bronze 
Bunting Brass & Bronze Co., Toledo. Ohio. 
= — Smelting Ce., 2200 Washingten Ave., Phile- 
a, Pa. 


BEARINGS, Oil-less (Non-metallic) 

Centinental-Diamond Fibre Co., Newark, Del. 

National Vulcanized Fibre Co., Wilmington. Del 

Nolu Oilless Bearing Co., 12 E. Johnson St., Germantown, 
Philadelphia, Pa. 


Richardson Co., Melrose Park (Chicago), Tl. “‘Insurok.’’ 


BELTS, Fan, Cog, V. 
Dayten Rubber Mfg. Ce., Dayton, Ohio. “Dayton.” 


BERYLLIUM COPPER. 
Hum. 


BLOWERS, Appliance 

Delce Appliance Corp., Hochester, N. Y. 

Peerless Electric Co., 2100 West Market St., Warren, Ohie. 
Wagner Elec. Corp., 640@ Plymouth Ave., St. Louis, Mo. 


{solantite Inc. 


Sales Office - 233 Broadway, New York, N. Y. 
Factory ot Believilie, N. J. 
Manufacturers of 


CERAMIC INSULATORS 


See Copper, Beryl- 
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VAL) 
PRODUCTS 


BRUSHES—RINGS—ELECTRODES 
WELDING CARBONS—SHAPES 


The experience of 25 years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


ita Coa sient eer Tan) On 


223 No. Ashland Ave., CHICAGO, ILL. 





BLOWERS, Armature 
Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, III. 


BOLTS, NUTS AND SCREWS 
Blake & Johnsen Ce., Waterville. Conn. 
Ryerson & Son, Ine., Jos. T., Chicage, Il. 


BOXES AND CARTONS 
Hinde & Dauch Paper Co., 325 Decatur St., Sandusky, Ohio. 


BRASS AND COPPER 

Ryerson & Son, Inc., Jos. T., Chicago, Ml. 

Scovill Mfg. Co.. 65 Mill, Waterbury. Conn. 

Waterbury Rolling Mills, Inc 660 Watertown Ave Water 
bur Cont 


BRONZE 


Waterbury Rolling Mills, Inc., 668 Watertown Ave., 
Waterbury, Conn. 


BRUSH SEATER 
Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, Il. 


BRUSHES, Commutator 

Becker Brothers Carbon Co., 223 No Ashland Ave., Chicago, 
tl 

General Electric Co., Schenectady, N. Y. 

National Carbon Co., Ine., Carbon Sales Div., Cleveland, 
Ohio “National,” ‘Pyramid.’ 

Ohio Carbon Co., 12508 Berea Rd., Cleveland, Ohio. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


BUSHINGS, Bronze 


Plain Cast Bronze, Cast Bronze Graphited, 
Plain Sheet Bronze, Sheet Bronze Graphited. 


Bunting Brass & Bronze Co., Tolede, Ohio. 


Phosphor Bronze Smelting Co., 2200 Washington Ave., Phila- 


delphia, Pa. 


CABLE, Heavy Duty 
General Electric Co., Schenectady, N. Y 
“‘Glyptal Cable,’’ ‘‘Versatol.’’ 


CABLE, Microphone, Speaker & Battery. 
Holyoke Co., Inc., 720 Main St., Holyoke, Mass. 


CABLE, Motor Lead, Asbestos Insulated 
Rockbestos Products Corp., New Haven, Conn. 


CADMIUM PLATING 


Grasselli Chemical Co., Inc., 629 Euclid Ave., Cleveland, 
Ohio “‘Cadalyte.”’ 


Udylite Co., 1651 East Grand Bilvd., Detroit, Mich. 


**Udylite.’’ 


CANDLES, Fixture 
Brandywine Fibre Products Co., 1402 Walnut, Wilmington. 
National Vulcanized Fibre Ce., Wilmington, Del. 


CAPACITORS. See Condensers. 


CARBONS, Arc Lamp 
Becker Brothers Carbon Co., 223 No. Ashland Ave., Chicago, 
I 


Il. 
National Carbon Co., Carbon Sales Div., Cleveland, Ohie. 


‘*Eveready,’’ ‘National.’ 
Ohio Carbon Co., 12508 Berea Rd., Cleveland, Ohfe. 


CASES, Battery 
Richardson Co., Melrose Park (Chicago), Ill. ‘’Ebrok.’’ 


CASTINGS, Phosphor Bronze 


Phosphor Bronze Smelting Co., 2200 Washington Ave., Phila- 


delphia, Pa 





COILS 


Universal — Precision 


Magnets, Solenoids and 
others to specifications 


COILS INCORPORATED 
229 Chapman St., 


Providence, R. |. 





CEMENT, Commutator 
Ideal Commutator Dresser Co., 1008 Park Ave., om ni. 
Mica Insulator Co., 200 Varick, New York, 


CERAMIC. See Lava; Porcelain; Cores. 


CHAIN, Socket 
Bead Chain Mfg. Co., Bridgeport, Conn. 


CIRCUIT BREAKERS 

Air and Oll Circuit Breakers and O1l Break Switches 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 
General Electric Co., Schenectady, N. Y. 
Mercoid Corp., 4215 Belmont Ave., Chicage, Tl. 
Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


CLIPS, Binding 
Rich & Co., H. S., 180 South Water St., Providence, R. I. 


CLOTH, Insulating 

Acme Wire Co., New Haven, Conn 

Brand & Co., Wm., 268 Fourth Ave., New York, N. Y. 

General Electri Co., Section Q-2712 Merchandise Dept., 
Bridgeport, Conn. 

Glenn & Co., J. J. 35 8S. Desplaines St., Chicago, Ill. 

Mica Insulator Co., 200 Varick, New York, N. ¥. ‘‘Armatite.” 
**Micanite.”’ 


CLUTCHES & COUPLINGS, Transmission 
Continental-Diamond Fibre Co., Newark, Del. 

General Electric Co., Se henectady . ie 

Lovejoy Tool Works, 5020 West Lake St., Chicago, Ml. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


COIL (Coils) 

Armature, Field, Electromagnet, Induction Coils and 
Driers & Impregnators. See Ovens. 

Electromagnet. See Coils. Finished. 

Impregnators, Vacuum. See Ovens. Industrial. 

Induction. See Coils. Finished. 

Resistance. See Units, Rods & Grids; alse Resistors and 
Grid Leaks, Radio. 

Testers. See Testers. Coll. 

Winders, Induction Coil. See Winding Machines. Cell. 

Winding Tape. See Tape, Varnished Fabric. 


COILS, Finished 

Armature and Field. See Coils. Finished. 

Solenoids. 

Acme Wire Co., New Haven, Conn. 
American Enameled Magnet Wire Co., Port Huren, Mich. 
Coils, Inc., 229 Chapman 8t., Providence, R. I. 
Electrical Coil Winding Co., 2731 Saunders, Camden, N, J 
General Electric Co., Schenectady, N. Y. 
Roebling’s Sons Co., John A., Trenton. N. J. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


COMMUTATOR STONES & GRINDERS 
Ideal Commutator Dresser Ce., 1008 Park Ave., Sycamore, Ill. 


COMMUTATORS 

Glenn & Co., J. J., 35 8. Desplaines St., Chicago, Ml. 
Homer Commutator Corp., 4750 Hough Ave., Cleveland, Ohie. 
Westinghouse Elec. & fg. Co., East Pittsburgh, Pa. 


A& ACOILS 


MAGNET Established 1924 SOLENOID 





Electrical Coil Winding Co. 
2731 Saunders St., Camden, N. J. 
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Appliances 


Achieve Modern Beauty with | 
A: R: C Molded Plastics | 


Handles, knobs, control buttons 
and levers must be beautiful to 
harmonize with today’s appliance 
designs. American Record plastics 
in lustrous black and pleasing 
colors offer smart contrast to 
chrome and enameled appliance 
Reliable A. C. electrolytics in any body finishes—and the ease of 
mechanical form. Standard and special molding intricate shapes, plus per- 
designs for motor starting requirements. fect insulating qualities, makes this 
Latest engineering developments assure medium ideal for numerous utility 


trouble-free service. Your specifica- q 
tions ere solicited,—for our prompt and ornamental parts on electrical 
devices. 


attention. 


SOLAR MFG. CORP. 


599-601 Broadway New York City 










Nothing is Left 
to Chance .... 


. either in the manuf acture of Ohio Motors or the materials 
that go into them. For instance: 


All winding wire is subjected to the most searching tests, 
including the mercury bath test, the mandrel test, the layer 
test and the twist test while carrying electric loads far in 
excess of any to be met under actual working conditions. 


Internal insulation must withstand a breakdown test in excess 
of 3000 volts—10 to 30 times more than it will ever have to 
resist in Operation 


Other details receive the same careful attention. The result American Record precision molding meets 
every demand for absolute accuracy and 
constant uniformity. Production economies 
ere assured through ease of assembly, and 
added beauty gains increased sales for 
products to which A:R:C plastics are applied 


is, you can depend cn trouble free operation of all Ohio 
Motors. 


Let Ohio Engineers work and advise with you on 
your motor problem. 


The Ohio Electric Mig. Co 


5905 Maurice Ave., Cleveland, Ohio 


SCRANTON, PA. ®@ BRIDGEPORT, CONN. 


6) H I 8 M @) TO R > | | Executive and Sales Offices: 1776 BROADWAY, NEW somal 
Chicago : Detroit : Cleveland : Hollywood 
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CONDENSERS, Fixed, Mica, Paper Wound, 
Oil and Wax Filled, etc. 

Aerovozx Corp., 81 Washington St., Brooklyn, N. Y. 

Fast & Co., John E., 3131 No. Crawford Ave., Chicago, Ill. 

Solar Mfg. Co., 599-601 Broadway, New York, N. Y. 


CONDENSERS, Electrolytic Filter 
Acme Wire Co., New Haven, Conn. 

Aerovox Corp., 81 Washington St., Brooklyn, N. Y. 
B. L. Elec. Mfg. Coa., Dept. A., St. Louis, Mo. 
Genera] Electric Co., Schenectady, N. Y. 
Mallory & Co., Inc., P. R., Indianapolis, Ind. (nes. 
Solar Mfg. Co., 599-601 Broadway, New York, N. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh. Pa 


CONNECTORS, Wire 


Idea] Commutator Dresser Co., 1008 Park Ave., 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 

Weiss & Biheller Merchandise Corp., 584 Broadway, New 
York, N. Y. 


Sycamore, II. 


CONTACTORS 

Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 

CONTACTS. See Points, Contact. 

CONTACTS, Carbon, Graphite and Metal 
Graphite 

Becker Brothers Carbon Co., 223 No. Ashland Ave., Chicago, 
ll. 

National Carbon Co., Inc., Carbon Sales Div., Cleveland 


Ohio. ‘‘National.’’ 
Ohio Carbon Co., 12508 Berea Rd., 


CONTROLLERS, Magnet Lifting 
Ohio Electric Mfg. Co., 5905 Maurice Ave., 


CONTROLLERS, Motor. 

Allen-Bradley Co., 1309 S. First St., 

Dunn, Inc., Struthers, 138 N. Juniper St., 

General Electric Co., Schenectady, N. Y. 

Minneapolis Honeywell Regulator Co., 2810 
South Minneapolis. Minn. 

National Electric Controller Co., 5309 Ravenswood Arve., 
Chicago, Ill. 

Trumbull Elec. Mfg. Co., Plainville, Conn 

Ward Leonard Electric Co., 34 South St., Mt. Vernon, N. Y 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


CONTROLS, Temperature and Valve 


Burling Instrument Co., 241 Springfield Ave., Newark, N. J 
Merceid Corp., 4215 Belmont Ave., Chicago, III. 
Trent Co., Harold E., 619 N. 54th St., Philadelphia, Pa 
Ulanet Co., George, 85 Columbia, Newark, N. J. 


COPPER, Beryllium 


American Brass Co., Waterbury, Conn. 
Riverside Metal Co., Riverside, Burlington County, N. J. 


CORD, Flexible, Heavy Duty 


Cleveland, Ohio. 


Cleveland, Ohio. 


Milwaukee, Wis 
Philadelphia, Pa 


Fourth Ave., 


American Steel & Wire Co., 208 S. LaSalle, Chicago, Il. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, IIl. 

Crescent Insulated Wire & Cable Co., Trenton, N. J 

General Cable Corp., 420 Lexington Ave., New York, N. Y¥ 

General Electric Co., Section Q-2712, Merchandise Dept 
Bridgeport, Conn. 

Holyoke Co., Inc., 720 Main St., Holyoke, Mass. 


Rockbestos Products Corp., New Haven, Conn 
Roebling’s Sons Co., John A., Trenton, N. J. 


CORD, Heater 


(Asbestos covered stove heater cord and range wire.) 
American Steel & Wire Co., 208 S. LaSalle, Chicago, Ill. 
Beiden Mfg. Co., 4633 W. Van Buren, Chicago, III. 
Crescent Insulated Wire & Cable Co., Trenton, N. J. 
Driver-Harris Co., Harrison, N. J. ‘‘Verifiex.’’ 

General Cable Corp., 420 Lexington Ave., New York, N. Y 
General Electric Co., Sertion Y-2719. Merchandise Dept., 


Bridgeport, Conn “‘Deltabeston,’’ ‘‘Salamander.”’ 
Holyoke Co., Inc., 720 Main St., Holyoke, Mass 
Hoskins Mfg. Co., 4443 Lawton Ave Detroit, Mi 
Rockbestos Products Corp., New Haven, Conr 
Roebling’s Sons Co., John A., Trenton, N. J 


CORES, Resistance Coil 


American Lava Corp., Chattanooga, Tenn. 

Colonial Insulator Co., Akron, Ohio 

General Electric Co., Schenectady, | i? - 

Isolantite, Inc., 233 Broadway, New York, N. Y. 

Leuthan Mfg. Co., East Liverpool, Ohio 

Star Porcelain Co., Trenton, N. ““Thermolain,’’ ‘‘Lavo- 


lain. 
Steward Mfg. Co., D. M., Chattanooga, Tenn. 


CORES, Transformer 


Thomas & Skinner Steel Products Co., 
Indianapolis, Ind. 


COUNTERS, Magnetic, Electric 
Dunn, Inc., Struthers, 134 N. Juniper, Philadelphia, Pa. 


1111 East 23rd St 


COUPLINGS, Flexible 


Levejoy Tool Works, 5020 West Lake St., Chicago, II. 


CRANES AND HOISTS 
Robbins & Myers, Inc., Springfield, Ohi 


DIES AND MOLDS 

Acme Mfg. & Gasket Co., 3421 Market St., Philadelphia, Pa. 
Chicago Molded Products Corp., 2144 Walnut, Chicage, Ill. 
Richardson Co., Melrose Park (Chicago), Ill. 

Stein & Co., W. P., 424 St. Paul St., Rochester, N. Y. 
Steinen Mfg. Co., Wm., 164 Pennington St., Newark. N. J 


2 rw tt TELFUS 


Sener products, bigger profits with INSTRUMENT 
LITTELFUSES for meters, 1/200 amp. up. HI- 
VOLT LITTELFUSES for transmitters, etc, 1/16 
amp. up. NEON VOLTAGE FUSES & INDI- 
CATORS (Tattelites). AIRCRAFT, AUTO, RA- 
DIO FUSES, Mountings, etc. Write Littelfuse 
Labs., 4252 Lincoln Ave., Chicago, IIL 
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pres AOU ANY ARS) 


Standard and special 
designs for electrical 
| and radio require- 
i) ments. 


Catalog on request. 


JOHN E. FAST & CO. 
3121 NO. CRAWFORD AVE.,CHICAGO 


DISCS, Armature 
Westinghouse Elec & Mfg. Co., 












East Pittsburgh, Pa. 


DRAFTING MATERIALS. See Equipment, 
Drafting Room 

DRIVES, V-Belt 

Dayton Rubber Mfg. Co., Dayton, Ohio. ‘‘Dayton.’’ 

ELECTRICAL SHEETS. See Steel Sheets, 


Electrical. 


ELECTRODES, Carbon 

National Carbon Co., Inc., Carbon Sales Division, Cleveland, 
Ohio **National.’’ 

eee FOR GAS SIGNS 


lite Products Division, 540 39th St., Union City, N. J 
Ur iversal Clay Products Co., Sandusky, Ohi 


ELECTROPLATING EQUIPMENT AND SUP.- 
PLIES 


Grasselli Chemical Co., Adv. Dept. 
land, Ohio 

Udylite Co., 1651 East Grand Blvd., 

ENGRAVING MACHINES 
Portable Bench and Pedestal Outfits for Marking Metal 


629 Euclid Ave., Cleve 


Detroit, Mich 


Schmidt, Inc., Geo. T., 4102 Ravenswood Ave., Chicago, 
EQUIPMENT, Drafting Room 

Brur g & ¢ I Cha 2R e St N Y 5 N. es 
EYELETS 

Platt Brof. & Co., Waterbury, Conn 

FELT 

Felters C In 210 South St., Dept. EM, Boston, Mass 


Western Fel t Works, 


FERRULES 


Patton-MacGuyer Co., 17 Virginia Ave., Providence, R. I 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


FIBRE, Phenol 


Laminated Bakelite; Sheet, Rod, Tube, Gear Stock. 
Continental-Diamond Fibre Co., Newark, Del. 
Formica Insulation Co., 4638 Spring Grove Ave., 


hio. 
Glenn & Co., J. J., 35 8. Desplaines St., Chicago, Il. 
Mica Insulator Co., 200 Varick, New York, N. Y. “‘Lamicoid.’ 
National Vulcanized Fibre Co., Wilmington, Del. ‘*Vul-Cot,’’ 
**Phenolite.’’ 
Richardson Co., Melrose Park (Chicago), Il. 
Synthane Corp., Oaks, Pa 
Taylor & Co., Inc., Norristown, Pa. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 
Wilmington Fibre Specialty Co., Wilmington, Del. ‘‘Ohmoid.’’ 


FIBRE, Vulcanized 


Horn Fibre; Sheet, Rod, Tube; Bushings, Washers, Cleats, 
Screw Products. 
a Fibre Products Co., 
el. 
Continental-Diamond Fibre Co., Newark, Del. 
Glenn & Co., J. J., 35 8S. Desplaines St., Chicago, Tl. 
National Vulcanized Fibre Co., Wilmington, Del. ‘Peerless,’ 
**Vul-Cot.”’ 
Taylor & Co., Inc., 
Wilmington Fibre ‘Specialty Co., 
oid,”’ *‘Ohmoid.’ 


4029-4117 Ogden Ave., Chicago, III. 


Cincinnati 


**Insurok.’”’ 


1402 Walnut, Wilmington, 


Norristown, Pa. 


Wilmington, Del. ‘‘Fyber 


FILTERS 


United Transformer Corp., 74 Spring St., New York, N. Y 


FINISHES. See Lacquer, Paint, Varnish. 


FLASHERS, Sign 


Leland Electric Co., Dayton, Ohio. ‘Kontrolar.’’ 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
South, Minneapolis, Minn. 

Ulanet Co., George, 85 Columbia, Newark, N. J. 


FLEXIBLE CORD. 
Duty. 


See Cord, Flexible, Heavy 


FLEXIBLE COUPLINGS. 
Flexible. 


See Couplings, 


VULCANIZED FIBRE 


| PHENOL FIBRE | FIBRE 
ITAYLOR INSULATION ITAYLOR INSULATION 
TAYLOR & CO., INC. Norristown, Pa. 






TAYLOR 









FLEXIBLE SHAFT MACHINES 
Haskins Co., R. G., 4657 W. Fulton St., Chicago, Il. 


FLEXIBLE SHAFTING 

Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y. 

White Dental Mfg. Co., S. S., Industrial Div., 150-4 West 
42nd St., New York, N. Y. 


FURNACES, Electric 


Annealing, Enameling, Heat Treating. 
General Electric Co., Schenectady, N. Y. 
Hevi-Duty Elec. Co., Milwaukee, Wis. 

Trent Co., Harold E., 619 N. 54th St., Phil 
White Dental Mfg. Co., 8S. S., 
42nd St., New York, N. Y. 


FUSE CLIPS AND MOUNTINGS 


Littlefuse Laboratories, 4252 Lincoln Ave., Chicago, Ill. 
Patton-MacGuyer Co., 17 Virginia Ave., Providence, R. I. 
Sherman Manufacturing Co., H. B., Battle Creek, Mich. 


FUSE METAL. 
FUSES, Enclosed 


General Electri Co., Sect Q-27 M and Dept 
Bridgeport, Conn. 
Littlefuse Laboratories, 4252 Lincoln Ave., 


FUSES, Potential 


adelphia, Pa 
Industrial Div., 150-4 West 


See Zinc. 


Chieago, Il. 


Littlefuse Laboratories, 4252 Lincoln Ave., Chicago, Ill. 
(Surge Protevors). 

GASKETS. 

Acme Mfg. & Gasket C 3421 Market St., Philadelphia, Pa 


GAUGES, Vacuum 


Continental Ele ( » St. Charlie 8S I rru 
GEAR MOTORS. See Motors. 


GEAR STOCK, Laminated. See Fibre, Phenol 


GEAR UNITS, Speed Changing 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


GEARS AND PINIONS, Rawhide & Comp. 


Continental ire nag Fibre Co., Newark, Del. 
Genera Electr Schenectad y ie us 
‘*Fabroil,”’ Te xtoil,’ ae 
Mechanical Specialties Mfg i 35 Canton, Chicago. 
National Vulcanized Fibre Co., Wilmington, Del. 
Richardson Co., Melrose Park (Chicago), Ill. 
Taylor Co., Inc., Norristown, Pa. 
Westinghouse Elec. & Mfg. Co., 


GEARS AND PINIONS, Iron and Steel 
Mechanical Specialties Mfg. Co., 2635 Canton, Chieago, Il. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


GENERATORS 


Columbia Elec. Mfg. Co., 4500 Hamilton Ave., 
Ohio. 





East Pittsburgh, Pa. 


Cleveland, 

GENERATORS, Plating. See Plating Genera- 
tors. 

GLUE POTS. Ss: Pots and Ladle 


HANGERS, Ball and Roller Bearing 


S. K. F. Industries, Inc., Front St. & Erie Ave., 
phia, Pa. 


Philadel- 


HEATING UNITS AND ELEMENTS. See 


Units, Rods, Grids, Elements 


INSTRUMENTS, Ohmmeter-Voit-Ohmmeter 


International Resistance Co., 2100 Arch St., Philadelphia, Pa. 


INSTRUMENTS, Laboratory Standard 

General Ele tric Co., Schenectady. N. Y 

Hickok Electrical Instrur t Co 10514 Dupont Ave., Cleve- 
land, Ohio. 

Westinghouse Elec. & Mfg. Co., 

Weston Elecl. Instrument Corp., 
Newark, N. J. 


INSTRUMENTS, Pocket 
Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 

INSTRUMENTS, Portable and Switchboard 


Schenectady, N. Y. 
rument Co., 10514 Dupont Ave., Cleve- 


East Pittsburgh, Pa. 
582 Frelinghuysen Ave., 


General Electric Co., 

Hickok Electrical Inst 
land, Ohio 

Wagner Elec. Corp., 

Westinghouse Elec. & Mfg. Co., 

Weston Elecl. Instrument Corp., 
Newark, N. J. ‘‘Illuminometer,” 


INSTRUMENTS, Resistance Bridge 


Muter Co., 1255 S. Michigan Ave Chicag Ill 


INSULATION (Insulating, Insulators) 


6400 Plymouth Ave., St. Louis, Me. 

East Pittsburgh, Pa. 

582 Frelinghuysen Ave., 
**Pin-Jack.”’ 


Beads. See Beads, Insulating. 
Compounds. See Wax and Compounds 
Fibre. See Fibre, Phenol & Vulcanizing 
Molded. See Molded Insulation 

Paint. See Paint, Varnish, Lacquer. 
Tubing. See Tubing, Varnished Fabric. 
Varnish. See Lacquer, Paint, Varnish. 


War See Wax and Compounds. 
a 


Makers of precision Small Gears, Worms, Cams, 
Mechanisms, etc. ... Ask for interesting leaflets 


on typicai jobs. 
= “The Gear 
uy Engineers” 
2635 Canton St 
CHICAGO, ILL. 
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Oil-filled units for con- 
tinuous service. 


Generous proportions 
for cool operation at 
rated load. Long life. 


Hermetically sealed... 


roll-seamed containers 

‘ . positively leak- 

proof. 
© 

For power factor correc- 

tion work. Also some 

motor-starting functions. 








, Relays have a unique history which particularly 
commends them for uses where reliability of operation 
is paramount. Forty years of design and manufacture for the 
exacting requirements of the telephone industry have resulted in 
a variety of perfected relay types which are now being applied 
with equal success to industrial requirements of every kind. Send 
for catalog 4016-A—free upon request—which gives a complete 
description of types available. = 


AUTOMATIC ELECTRIC COMPANY... .Chicago, Illinois - 
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81 Washington Street 


LHALUUUHI| 


AEROVOX offers you the right condenser 3 
with the right engineering application at the : 
right price. @ Having furnished the over- = 
whelming bulk of condensers for motor- ; 
starting functions, AEROVOX enjoys an = 
experience, production capacity and prod- 

uct second to none. @ Alll types (electro- : 
lytic, paper, mica, oil, etc.), capacities, = 
voltages, uses. 





DATA Write on business letterhead for copy of 
Industrial Condenser Manual. Submit 
your condenser problems for engineering collabora- 
tion and quotations. 


4 


CORPORATION = 
Brooklyn, N. Y. 
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e For Every Variety Of 
N Industrial Application 
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& Myers 


MOTORS 
1896 . . 1936 


Forty years ago, when 
the first electrical 
appliances were being 
developed forthe home, 
store and office, Robbins 


& Myers began build- 





New R&M Silent | 
Washing Machine ing motors to power 
e 


Motor Rubber 
Mounted Life- 
time Oiling 


these devices. They 
were good motors—so 
good that many of these 30- or 40- 
year-old motors are still in service. 

R&M motors today have that same 
reliability, plus all the refinements that 
have resulted from 40 years of research 
and development. New slot combina- 
tions, mechanical modifications and 
resilient mounting that insure quiet 
operation, dynamically balanced running 
parts, and improved ventilation and 
lubrication are a few new features 
which make the 1936 R&M motors 
outstanding in performance. 

Scores of manufacturers who came to 
R&M for electrical help even before 
their appliances had left the inventor's 
draughting board, have stuck to R&M 
motors throughout the years, because 
they know the R&M reputation for 
furnishing quality motors. Others are 
constantly turning to R&M to take ad- 
vantage of our 40 years’ experience in 
building motors to meet unusual serv- 
ice demands. 

Our engineering staff and experimen- 
tal laboratories are at your service too. 


ROBBINS & MYERS, Inc. 
Founded 1878 


Springfield, Ohio * Brantford, Ontario 


MOTORS 
FANS 


HOISTS 
CRANES 
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Robbins 
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II 


EMMMMMIIMNNNNLUNANT NAAT 





INULIN 


HMI 


MU 








qt 


nu 


INUIT 


HN 


UHHH 


I} 
| 


QUA 


Sa MINIMA 


ff 


7 


ul 








PHOSPHOR BRONZE 


in sheets and rolls 

especially adapted 

for electrical purposes 
Also brass, bronze and nickel! silver 


We solicit your inquiries 


WATERBURY ROLLING MILLS, INC. 
660 Watertown Ave., Waterbury, Conn. 





INSULATION, Ceramic 


Special Shapes, Insulating Beads, Washers, Bushings, etc 
Isolantite, Inc., 233 Broadway, New York, N. Y. 


KNOBS & DIALS, Radio and Instrument. 
Kurz-Kasch Co., 1415 So. Broadway, Dayton, Ohio. 


LACQUER, PAINT, VARNISH 
Acme Wire Co., New Haven, Conn. 


Delph Co., John C., 168 Emmett, Newark, N. J. ‘‘Chinalak,”’ 
“Electric Lacquer.’’ 

General Electric Co., Section .Q-2712, Merchandise Dept., 
Bridgeport, o>. “Glyptal.’ 

Glenn & Co., 35 S. Desplaines St., Chicago, Il. 


Impervious Bee Co., Koppers Bidg., Pittsburgh, Pa 
Mica Insulater Coe., 200 Varick, New York, N. Y. “‘Linolac.”’ 


Rezalin Flexible "Lacquer Co., Inc., 808 Magnolia Ave., 
Elizabeth, N. J. 
Sherwin-Williams Co., 101 Prospect Ave., N. W., Cleve- 


land, Ohio. 
Westinghouse Elec. & Mfg. Co., 


East Pittsburgh, Pa 
Zephar Mills, Inc., 


242-246 Lorraine St., Brooklyn, N. Y 


LAMINATED METALS 


(Fer Contacts & Corrosion Resistance.) 


General Plate Co., 30 Forest St., Attleboro, Mass. 


LAMINATIONS. See Discs, Armature. 


LAMPS, Glow 


Littlefuse Laboratories, 4252 Lincoln Ave. 
(Pilot & ‘‘Ded-Fuse’’ Indicators). 
General Electric Vapor Lamp Co., 887 

boeken, N. J 


, Chicago, Il. 


Adams Street, H 


LAVA 


American Lava Corp., Chattanooga, Tenn. 


**Alsimag.”’ 
Steward Mfg. Co, D. M., 


Chattanooga, Tenn. 


LUGS, Copper 


General Electric Co., Schenectady, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., 
(Selderless. ) 

Iisce Copper Tube & Products Co., Inc., 5629 Madison Road 
Cincinnati, Ohio. 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, R. I 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh. Pa 


Sycamore, I] 


Wolverine Tube Co., 1441 Central Ave., Detroit, Mich 
LUMINOUS SPECIALTIES 
General Electric Co., Section Q-2712, Merchandise D 


Bridgeport, Conn. ‘‘Radieye.’’ 


MAGNETS, Lifting 


@hie Elec. Mfg. Ce., 5905 Maurice Ave., Cleveland, Ohio 


MAGNETS, Permanent 


Themas & Skinner Steel Products Co., 1111 East 23rd St 
Indianapolis, Ind. 


MARKERS AND STAMPERS, Metal 


(See also Engraving Machines.) 


Schmidt, Inc., Geo. T., 4102 Ravenswood Ave., Chicago, I!!! 


MATERIALS, Drawing 


Bruning & Co., Inc., Chas., 102 Reade St., New York, N. Y 
MELTING POTS AND LADLES. See Pots & 
Ladles. 
MICA 
Shades. See Shades, Mica. 


Tape. See Tape, Mica. 

Undercutters. See Slotting Machines & Tools. 
Bakelite Corp., 247 Park Ave., New York, N. Y 
Brand & Co., Wm., 268 Fourth Ave., New York. N. Y 
Continental-Diamond Fibre Co., Newark, Del. ‘‘Micabond 
Glenn & Co., J. J., 35 &. Desplaines, Chicago, li. 
Macallen Co., 16 Macallen, Boston, Mass. 

—_ Insulator Ce., 20@ Varick, New York, N. Y. 
te.”” 


New England Mica Co., Waltham, Mass. “‘Y-26.” 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


Dependable ELECTRICAL INSULATION 


G uf F Varnishes, Compounds 


and Waxes 
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**Mican- 














JOHN C. DOLPH CO. 
168 Emmet St, Newark, N. J. 





pERMANENt 
MAGNETS 


A Trial Will Convince You 
30 Years’ Experience Insures 
Dependability—Wrrite Us. 


THOMAS & SKINNER 
STEEL PRODUCTS CO. 


1111 East 23rd Street Indianapolis, lad. 


LAMINATIONS 
USE 





hIMPERVIOUS 


INSULATING VARNISH 


Electrical Insulating 
Varnishes, Lacquers 


and Compounds 


IMPERVIOUS VARNISH CO. 
Koppers Bldg., Pittsburgh, Pa. 
ema at ee Pee 


MOLDED INSULATION 


Dies. See also Dies and Molds. 
Laminated. See Fibre, Phenol. 
American Insulator Corp., New Freedom, Pa. 
American Record Corp., Scranton, Pa. ‘‘Lacanite,”’ 
nolic,”’ ‘‘Arcolite.’ 
Bakelite Corp., 247 Park Ave., New York, N. Y. 
Chicago Molded Products Corp., 2144 Walnut, Chicage, M1. 
Formica Insulation Co., 4638 Spring Grove Ave., Cincinnati, 


Ohio. 
Electric Co., 


General 
*““Cetec,’’ ‘“Textolite,”’ 


a] 





**Phe- 


Plastics Dept., 


“*Mycalex. 
General Plastics Co., 180 Walck Road, 
N. Y. **Durez.’’ 


Kurz-Kasgh Co., 1415 So. Broadway, Dayton, Ohio. 
Macallen Co., 16 Macallen, Boston, Mass. 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insurok.’’ 
Watertown Mfg., Co., 2 Porter Street, Watertown, Conn. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


MOLYBDENUM, Wire, Rods, Sheets & Special 
Shapes 


Callite Products Division, 540 39th St., 


MONEL METAL 
Driver-Harris Co., Harrison, N. J. 


MOTOR REPAIR PARTS 


Reading Inc., 202 William St., 
N. X. 


West Lynn, Mass. 


North Tonawanda, 


Union City, N. J 


Electric Co, New York, 


MOTOR STARTERS. See Controllers, Motor 


MOTORS 
Baldor Electric Co., 4350 Duncan Ave, St. Louls, Mo. 
Sarber-Colman Co Rockford, Il. 

Ohio St., 


Bodir ~% Elec. Co., 2256 W. 
Dek Appl lance Corp., Rochester, N. : 
Dumo re Ce a pt. 105-L, Racine, Wis 

E 221 South St., Stamford, Conn 


tri Specialty 
Emerson El Mig. Co., St. Louis, Mo 


Chicago, Ill. 
Y 














Fairbanks M rse & Co.. 900 S. Wabas h Ave., Chicago, Ill 
General Electric Co., “eo we N. 

Holtzer-Cabot Elec. Co., 125 Amory St., Boston, Mass. 
Imperial Elec. Co., 48 Ira Ave., Akron, Ohio. 


Kendrick & Davis Co., Inc., Lebanon, N. H 

Kingston-Conley Elec. Co., 66-70 York Ave., Jersey City, 
N. J 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, Ohio. 

Peerless Elec. Co., 2100 Market St., Warren, Ohio. 

tobbins & Myers., Inc., Springfield, Ohio 

Signal Elec. Mfg. Co., Menominee, Mich. 

Speedway Mfg. Co., 1828 So. 52nd Ave., Cicero, Il. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 


Westinghouse Electric & Mfg. Co., 
field, Mass 


NICKEL-SILVER 


Driver-Harris Co., Harrison, N. J. 

Riverside Metal Co., Riverside, Burlington County, N. J. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. ‘‘Adnic.’ 

Seymour Mfg. Co., 49 Franklin St., Seymour, Conn. 

Waterbury Rolling Mills, Inc., 660 Watertown Ave. 
Waterbury, Conn. 


Room 219, East Spring 


NUTS, Machine Screw and Acorn 
Blake & Johnson Co., Waterville, Conn. 


NUTS, Wing 
Parker-Kalon Corp., Dept. E., 190 Varick St., New York, N.Y 


OILERS 


Speedway Mfg. Co., 1828 8. 52nd Ave., Cicero, Ill. 


OVENS, Industrial and Laboratory 


Annealing, Drying, Temper Drawing, Mold Baking, Ete. 
General Electric Co., Schenectady, N. Y. 

Trent Co., Harold E., 619 N. 54th St., Philadelphia, Pa. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


CONTINENTAL 


—Vacuum Power Switch 
—Photo Electric Cells 


—Vacuum gauge 


Bulletins on these three outstanding 
products will be sent upon request. 


CONTINENTAL ELECTRIC CO. 
, St. Charles, 5, Illinois 





PAINT. 


See Lacquer, Paint, Varnish. 


PANEL METERS. See Instruments. 


PAPER, Insulating 


Fish Paper, Press Board, Fibre Board, Fuller Board. 
Brand & Co., Wm., 268 Fourth Ave., New York, N. Y. 
Brandywine Fibre Products Ce., 1402 Walnut, Wilmington, 

Del. 

Continental-Diamond Fibre Co., Newark, Del. 

Glenn & Ce., J. . 35 8. Desplaines St., Chicago, Tl. 

Mica Insulator Co., 200 Varick, New York, N. YY. “Arma- 
tite,” ‘‘Armo,”” ‘‘Micanite. 


National- Vulcanized Fibre Co., Wilmington, Del. ‘*‘Campbel- 
lite,” ““C-F,”’ ‘Peerless.’ 

Taylor & Co., Inc., Norristcwn, Pa. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


West Virginia Pulp & Paper Co., 230 Park Ave., 
N. Y. ‘‘Electrite,’’ ‘‘Densite.’ 
Wilmington Fibre Specialty Co., Wilmington, Del. 


New York, 
“*Fybereid.” 


PEGS, Armature 


Mica Insulator Co., 200 Varick, New York, N. Y. 
National Vulcanized Fibre Co., Wilmington, Del. 


PENDANTS, Socket Chain 
Bead Chain Mfg. Ce., Bridgepert, Conn. 


PHOSPHOR BRONZE 


Driver-Harris Co., Harrison, N. J. 
Miller Co., Rolling Mill Div., Meriden, Conn. 
Phosphor Bronze Smelting Co., 2200 Washington Ave., Philse- 


delphia, Pa. 

Riverside Metal Co., Riverside, Burlington County, N. J. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Seymour Mfg. Co., 49 Franklin, Seymeur, Conn. 

Waterbury Rolling Mills, Inc., 660 Watertown Ave., Water- 
bury, Conn. 


PHOTO-ELECTRIC CELLS AND TUBES 


Continental Elec. Co., St. Charles, .s 
General Electric Co., Schenectady, N. 
Ww nee Elec. & Mfg. Ce., Room 2 N, East Pittsburgh, 


Ww + Lamp Ce., Bleomfield, J. 
Weston Electrical Instrument Corp. wi 308 Frelinghuysen Ave., 
Newark, N. J. ‘*Photronic.’’ 


PILLOW BLOCKS, Ball and Roller Bearing 


SKF Industries, Inc., Front St. & Erie Ave., Philadelphia, 
Pa. 


PINS, Cotter 


Hubbard Spring Co., M. D., Pontiac, Mich. 


PLATES, Resistance Carbon 


Becker Brothers Carbon Co., 223 No. Ashland Ave., 
Ill. 

National Carbon Ce., 
Ohio. 

Ohio Carbon Co., 12508 Berea Rd., 

Trent Co., Harold E., 619 N. 


Chicage, 
Inc., Carbon Sales Division, Cleveland, 


Cleveland, Ohio. 
54th St., Philadelphia, Pa. 


PLATING GENERATORS 


Kendrick & Davis Co., Lebanon, N. H. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


PLATINUM 


Baker & Co., Inc., 54 Austin, Newark, N. J. 


Wilson Co., H. A., 97 Chestnut, Newark, N. J **Wilco.”’ 


PLUGS & CORD SETS 


American Steel & Wire Co., 208 S. LaSalle, Chicago, Ill. 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 
Benjamin Elec. Mfg. Co., Des Plaines, Ill. (Swivel.) 
General Cable Corp., 420 Lexington Ave., New York, N. Y. 
General Electric Co., Section Q-: 2712, Merchandise Dept., 
Bridgeport, Conn. ‘‘Ge-Flex,’’ *Tell- tale Tap,’’ ‘‘Unicord.’ 
Holyoke Co., Inc., 720 Main St., Holyoke, Mass. 
Rockbestos Products Corp., New Haven, Conn. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


"valle ELECTRICAL 


INSULATION 
Catalog on request 
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“Cnhe LIFE of the Appliance 


/ Vi ch i () IT] e ao 


The life of the heating appliance is the heating element 
ore was it gives life to the work of the appliance 
designer, maker, seller and satisfaction to the user. 


. . ** ‘ ‘ 

No appliance maker...... no —— marketer can The life of heating ap- 
afford to experiment with his trade by using a heating pliances is reckoned in 
element material that is even second best. terms of useful life and 


total life. Useful life is 
that portion of test up 
to the time when the 
“‘Nichrome” V Heating Elements assure the maximum in heating element decreas- 

‘useful’ life.** es 10% in wattage, while 


total life is up to the 
* Trade Mark Reg. U. S. Pat. Off. time of final burnout. 


‘“‘Nichrome”’ V is for the appliance maker who buys only 
upon the severest tests for highest quality. 


Driver-Harris Company ..... HARRISON, N. 5.00 Giage’ Proce 


France 
Detroit Italy 





Solder It with a 
este Qe VULCAN 


Efficiency ELECTRIC 
A size for every job. SOLDERING 
eticaily seaie TOO L 


heating unit insures long 
TRADE 












- 


FREE “How To Solder 


. 

* Perfectly,” an 
instruct ve booklet. Write 
for yours—today. No.100. 


VULCAN ELECTRIC CO. 


Lynn, Mass. 





Micabond is Mica in its most usable form. Resistant to 


SPRINGS high heat, high in dielectric strength, easy to machine or 
THIRTY YEARS OF + form to any desired shape Micabond offers industry prac- 
WIRE FORMS QUALITY po a the desirable properties of raw Mica—plus 


STAMPINGS SERVICE Micabond is supplied in the following forms: Molding 
aye Le Plate, Segment Plate, Heater Plate, Flexible Sheets, Tape, 
WASHERS 1905 - 1935 Tubing and punched and formed parts such as “V” rings, 
a ae 7 — Washers, Segments and other special shapes. 
EXPANSION PLUGS The Micabond Catalog gives complete data on all grades 
and forms of Micabond. A copy will be sent upon request. 


beast Te eA a PS Continental-Diamond Fibre Co. 


Send us your samples, sketches or B.P.’s for . Newark, Delaware 


quotation + Ask for our Stock Lists of washers, 


ee LCM TLL amet 


Pe ee ee 
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BE N JAM! N Swivel 


Attachment Plugs 
They “Keep the Kinks Out 
of Cords,’ which means 
longer life and better serv- 
ice from appliances. Swivel 
shell turns, cord and base 
are stationary. Attached and 
detached with one hand. One 
piece construction. Fit stand- 
ard Edison screw base sockets 
and receptacles. 


Benjamin Electric Mfg. Co. 


DES PLAINES (Chicago Suburb), ILL. 
New York Chicago San Fransisco 




















tasty] 





PLUGS & SOCKETS 
Jones, Howard B., 2300 Wabansia Ave., Chicago, III. 


POINTS, Contact 


Platinum, Silver, Tungsten and Special Alloys. 
Baker & Co., Inc., 54 Austin, Newark, N. J. 

Callite Products Division, 540 39th Street, Union City, N. J 
General Plate Co., 30 Forest St., Attlebere, Mass. 

General Tungsten Mfg. Co., 500—23rd St., Union City, N. J. 
Mallory & Co., Inc., P. R., Indianapolis, Ind 

Wilson Co., H. A., 97 Chestnut, Newark, N. J “Wi 


PORCELAIN, Special Shapes 


Akron Porcelain Co., Akron, Ohio. 

American Lava Corp., Chattanooga, Tenn. 

Colenial Insulator Co., Akron, Ohio. ‘‘Percelex.’’ 

Leuthan Mfg. Co., East Liverpool, Ohio. ‘‘Elemite.’’ 

Porcelain Products, Inc., Parkersburg, W. Va. ‘‘Slatite.’’ 

Star Porcelain Co., Trenton, N. J. ‘“Nu-Blac,’’ ‘“Thermolain,”’ 
“Witrolain,’’ ‘‘Lavolain.’’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 

Universal Clay Products Co., Sandusky, Ohio. 


POROUS CUPS 


(Unglazed earthenware cups for primary (wet) batteries.) 
Colonial Insulator Co., Akron, Ohio 


POTS & LADLES, Glue & Solder 


Dunn, Ir Struthers, 138 N. Juniper, I 1., Pa D 
Rohne Elec. C< 112 East 34th St Minneap Mir 
Sta-Warm Electr ce of N. Chestnut St Ravenna, O 
(Glue and Solder Pots and Wax Pouring Heater rr 
plex Sta-Warm 
nt Cc Harold E., 619 N. 54th St., Philadelphia, P 


PRESSES, Binding Clip & Terminal 
Rich & Ce., H. S., 180 South Water St., Providence, R. I. 


PULLEYS, Motor Shaft 


General Electric Co., Schenectady, N. Y. 
National Vulcanized Fibre Co., Wilmington, Del. 


PULLEYS, Steel 
Dayton Rubber Mfg. Ce., Dayton, Ohio. 


PUMPS, Vacuum 
General Electric Co., Schenectady, N. Y. 


RADIO INTERFERENCE ELIMINATORS 
Solar Mfg. Corp., 599-601 Broadway, New York, N. Y. 


RADIO TUBE & LAMP PARTS 


Filaments, Support Wires, Strip, Screen, Mesh Plates 
Tubing, Special Stampings and Screws. 
Callite Products Division, 540 39th St., Union City, N. J. 
Driver-Harris Co., Harrison, N. J. 
General Plate Co., 30 Forest St., Attleboro, Mass. 
Roebling’s Sena Company, John A., Trenton, N. J. 


REACTORS 
United Transformer Corp., 74 Spring St., New York, N. Y. 


RECEPTACLES, Plug, Heavy Duty 


General Electric Co., Q-2712, Merchandise Dept 
Bridgeport, Conn. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


RECTIFIERS 


B-L Electric Mfg. Co., Dept. A, St. Louis, Mo. 

General Electric Co., Section A-209, Merchandise Dept., 
Bridgeport, Conn. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. (Dry Dis) 

United Transformer Corp., 74 Spring St., New York. N. Y. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


REGULATORS, Temperature 


Dunn, Ine., Struthers, 134 N. Juniper, Phila., Pa. 

Mercoid Corp., 4215 Belmont Ave., Chicago, III. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Arve., 
South, Minneapolis, Minn. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


REGULATORS, Voitage 


American Instrument Co., 774-776 Girard St., N. W., 
ington, D. C. 

Raytheon Mfg. Co., Electrical Equipment Div., 190 Willow 
Btreet, Waltham, Mass. 

United Transformer Corp., 74 Spring St., New York, N. Y. 

Ward Leonard Elec. Co.. 34 South St., Mt. Vernon, N. Y 


“‘Dayton.”’ 


Section 


**‘Dunco.”’ 


Wash- 





* NATIONAL 


RHEOSTATS 


Ask for Catalog No. 5 
National Electric Controller Co. 
5309 Ravenswood Ave., Chicago. Ll. 















PORTLAND-MONSON 
SLATE CO. 


Quarriers of 
Monson Slate 


for Electrical 
Purposes, Natural 
Black, Oil Finish 

Quarries: 
Monson, Maine 





for new = 
Catalog = 


For all 
Purposes 


Behr selene 


136 N. Juniper Street. Philadelphia, Pa. 


RELAYS 


(See also Circuit Breakers and Thermostats.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
American Autor Electr Sales C 1033 W. Van Burer 

eas. Se ig I Stowger,’’ **Autel ‘ig 
American Instrument Co., 774-776 Girard St. N. W., Wash 

ington, D. C 
r , Struthers, 1388 N. Juniper, Phila., Pa. 
*“*‘Mid Getts.’’ 


Edison Electrical Controls Division of Thos. A. Edison, Inc 
43 Lakeside Ave., West Orange, N. J 

; 1 o Schenectady, N. Y 

Hartford, Conn. ‘‘Diamond H.” 

Kurman Flec. Co., 243 Lafayette St., New York, N. Y. 

Mercoid Corp., 4215 Belmont Ave., Chicago, Il. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave 
South, Minneapolis, Minn 

Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Room 2-N, East Pittsburgh, 


> 


**Dunco,”’ 


tr 


Ger a) Ele 
Hart Mfg, Co., 






Weston Elec! 
Newark, N. J 
Wileolator Co 


RESISTORS 


Aerovox Corp., 81 Washington 8t., Brooklyn, N. Y. 
Allen-Bradley Co.. 1309 S. First. Milwaukee, Wis 

Electrad, Ir Dept. EM-12, 175 Varick St., New York N. ¥ 
Electrical Coil Winding Co., 2731 Saunders, Camden, N. J 


Instrument Corp., 582 Frelinghuysen Ave., 


17 Nevada St., Newark, N. J. 


General Radio Co., Cambridge A, Mass 
Ohmite Mfg. Co., 4843 Flournoy St., Chicago, T1 
Trent Co.. Harold E., 619 N. 54th St.. Philadelphia. Pa 


Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 

White Dental Mfg. Co., S. S., Industrial Div., 150-4 West 
42nd St., New York, N. Y 


RESISTORS AND GRID LEAKS, Radio 


Aerovox Corp., 81 Washington 8t., Brooklyn, N. Y. 
Allen-Bradley Co., 1809 8. First St., Milwaukee, Wis. 


Electra I Dept. EM-12, 175 Varick St New York, N. ¥ 
Internationa! Resistance Co., 2100 Arch St., Philadelphia, Pa 
Muter ¢ 1255 S. Michigan Ave Chicag Ill 


Ohio Carbon Co., 12508 Berea Rd, Cleveland, Ohio. 

Ohmite Mfg. Co., 4843 Flournoy St., Chicago, Til 

Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y 

White Dental Mfg. Co., S. S., Industrial Div., 150-4 W 
42nd St., New York, N. Y. 


RHEOSTATS 


Motor Control, 
Allen-Bradley Co 
Electrad, In Dept 


Meter Testing. 

12099 §. First. Milwaukee, Wis 
EM-12, 175 Varick St New York, N. Y 

General Electric Cc Schenectady, N. Y. 

General Radio Co., Cambridge A, Mass. 

National Electrie Controller Co., 5369 Ravenswood Ave., Chi- 
cago, Ill **"National.’ 

Ohmite Mfg. Co., 4843 Flournoy St., Chicago, TI. 

Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


RHEOSTATS, Electroplating 
Grasselli Chemical Co., Adv. Dept., 629 Euclid Ave., Cleve- 


land, Ohio. 
Udylite Co., 1651 East Grand Blvd., Detroit, Mich. 


RHEOSTATS AND POTENTIOMETERS, 
Radio 


Allen-Bradley Co., 1309 S. First St., Milwaukee, Wis 

Klectrad In Dept. EM-13 ; Varick St New York, N - 

National Electric Controller Co., 5309 Ravenswood Ave., Chi- 
cago, Ill. ‘*National.’’ 

Ohmite Mfg. C« 4843 Flournoy St., Chicago, Ill 


AN !MPROVED GLUEPOT 


basepot removable 
tainer er no. water 


the right heat ependable 


Write for 


id economical 
ircular and prices Very 
e at present 


J® ROHNE ELECTRIC CO. 
112 E. 34th St. Minneavolis, Minn. 














CONTACT POINTS AND 
THERMOSTATIC METAL 


AKER Contact Points are 
made with the thought con- 
stantly in mind that, above 

contact points must 


contact with steam or hot water 
is part of the problem. 


BAKER & CO., INC. 
54 Austin St., Newark, N. J. 


all, 

function with unvarying reliabil- 
ity. We make them of platinum 
iridio-platinum, silver and speci 
alloys. Our thermostatic metal is 
made for high and low temper - 
atures. Baker Non-Rusting Ther- 
mostatic metal is for use where 





RIVETS 


Blake & Johnson Co., Waterville, Conn 


RUBBER, Bushings, 
Blocks 


Canfield Co., H. O., 191 Housatonic Ave., 


SEPARATORS, Magnetic 
Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, Ohio 


SET SCREWS, Self Locking 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave., 
lll. 

SCREW DRIVING MACHINES 

Haskins Co., R. G., 4657 W. Fulton St., Chicago, Ill 


SCREW MACHINE PRODUCTS 


Barnes Co., Wallace, Bristol, Conn 

Blake & Johnson Co., Waterville, Conn 

Brandywine Fibre Products Co., 1402 Walnut, Wilmington 
Del. 

Linden & Co., 891 Broad, Providence, R. I. 

National Vulcanized Fibre Co., Wilmington, Del. 

Peck Spring Co., Plainville, Conn. 

Progressive Mfg. Co., Torrington, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Steinen Mfg. Co., Wm., 164 Pennington S8t., Newark, N. J 

Wilmington Fibre Specialty Co., Wilmington, Del. 


SCREWS, Machine 

Blake & Johnson Co., Waterville, Conn. 

Progressive Mfg. Co., Torrington, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
SCREWS, Drive 

Parker-Kalon Corp., Dept. E., 190 Varick St., New York, N. Y 


SCREWS, Self Tapping, Sheet Metal and Cap 
Parker-Kalon Corp., Dept. E., 190 Varick St., New York, N. Y 


SCREWS, Set 


Blake & Johnson Co., Waterville, Conn. 
Parker-Kalon Corp., Dept. E., 190 Varick St., New York, N. Y 


SCREWS, Tapping 
Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chicago 
Ill. 


Grommets, Casings, 


Bridgeport, Conn 


Chicago. 


SCREWS, Thumb 

Blake & Johnson Co., Waterville, Conn. 

Parker-Kalon Corp., Dept. E., 190 Varick St., New York, N. Y 
SHADES, Mica 

Mica Insulator Co., 200 Varick, New York, N. Y 

New England Mica Co., Waltham, Mass. 

SHEARS, Wire Cutting 

Carlander, Henry, 525 W. 146th St., New York, N. Y. 


SHEETS, Iron 
American Rolling Mill ¢ M t Ohi 4 


SHEETS, Steel 

American Rolling Mill C Middletown, Ohio ‘Armee 

American Steel & Wire Co., 208 S. La Salle St., Chicago, 
Ill. 

Empire Sheet & Tia Plate Co., Mansfield, Ohio. 

Granite City Steel Co., Granite City, Ill. 


Republic Steel Corp., Youngstown, O. 
Ryerson & Son, Inc., Jos. T., Chicago, Il. 


SHELLS, Screw Socket 
Patton-Macguyer Co., 17 Virginia Ave., Providence, RB. | 


SILVER 

Baker & Co., Inc., 54 Austin, Newark, N. J. 
Driver-Harris Co., Harrison, N. J. 

Handy & Harman, 82 Fulton, New York, N. Y. 
Wilson Co., H. A., 97 Chestnut, Newark, N. J. 
SLATE 


(For Switchboard Slabs and Barriers.) 
Portland-Monson Slate Co., Portland, Me. 


SLEEVES, Wire Binding 
George Walker, 30 Church, New York, N. ¥. 


**Sil-Fos.’ 
**Wilco.” 





SCREW MACHINE § 


mp FTHRODZDOU EC TS 

Send ws your specifications for an estimate 
y LINDEN & COMPANY 

y ia Brass @ Steel «8668! Bread St., Previdense, &.1. 


ELECTRICAL MANUFACTURING 









@ WHILE YOU'RE READING ADS 


READ THIS ONE rey 





Our tale concerns the You and every other manu- 
brushes required by much facturer, owner or operator of 
electrical equipment. motors and generators must 
depend in a large measure on 
= the composite experience iii) 
From a technical standpoint, we gained by your brush supplier 
calculate such things as current from scores af applications sim- 
drain, peripheral speed of the ilar to yours. 
commutator or rings, contact The Ohio Carbon Company 
resistance, etc., but only... this is stands ready to act as your 
important...as a base on which “clearing house” of brush ex- entitled “The Brush Phase of 
to apply our experience. perience. We publish a booklet Motor Maintenance” which out- 


lines some of those experiences. 


THE OHIO CARBON COMPANY FREE ON REQUEST 


12508 BEREA RD. ante -W | aoe Pisariacatin, 






This Sta-Warm Elec- 

tric Wax Heater and Pourer 

has hand or foot operation— 
precise thermostatic contro! to 
your specifications—heated outlet, 
no freezing—changeable needle valve 
seats for various outlet hows—booster 
starting switch—no carbonization nor 
fire hazard. 
















\SOLDERLESS LUG 


Threads onto wires. A better, stronger as 
well as more economical electrical joint. 
i One piece, cast bronze, no special tools 
H needed. 

IDEAL solderless WIRE CONNECTORS 
replace solder and tape joints, terminal 
blocks or binding posts. Better connection 
electrically as well as mechanically. 
IDEAL SOLDER LUGS. 18 sizes. Square 
or round ends. y 
These three products fully approved. Listed ;prar 


It is but one of many Sta-Warms built 

. to heat compounds of all types, in all 
sizes and shapes—with fixed or 
variable thermostats—many of which 
can be engineered directly into your 
production problem. Write fer 
details now! 











by Underwriters’ Laboratories. SOLDER- 
LESS WIRE 
IDEAL COMMUTATOR DRESSER CO. CON- STA-WARM ELECTRIC CO. 
1008 Park Avenue Sycamore, Ill. NECTOR 565 N. Chestnut St. Ravenna, O. 





MACHINE SCREWS AND NUTS 


STOVE BOLTS, SPECIAL RIVETS | | 


SCREW MACHINE PRODUCTS | 


| 
| 
| 
| SPECIAL HEADED AND THREADED PARTS—STANDARD SCREWS AND NUTS CARRIED IN STOCK 
PARTS FROM BRASS, STEEL and OTHER METALS 


| THE BLAKE & JOHNSON CO. 


SINCE 1849 WATERVILLE, CONN. 
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ardiner 
FLUX- FILLED SOLDER 


is available in various alloys and core 
sizes and in gauges as small as 1/32 of an 
inch. Made in both acid and rosin core. 
We also manufacture a complete line of 
solid, wire, drop, pellet and bar solders. 






No 





SN ; 
€. lardiner 
- € [METAL CO. om 


4818 So. Campbell Ave., iii. Ill. 


SLOTTING MACHINES AND TOOLS, Com. 
mutator and Armature 
(Mica Undercutters.) 
General Electric Co., Schenectady, N. Y. 
Glenn & Co., J. J., 35 S. Desplaines St., Chicago, Il. 
Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, III 


SOCKETS AND RECEPTACLES, Lamp 
Benjamin Electric Mfg. Co., Des Plaines, nl. 

General Electric Co., Section Q-2712, Merchandise Dept 
Bridgeport, Conn. 


SOLDER, Self-fluxing 

Dunton Co., M. W., Providence, R. I. ‘*‘Nokorode.”’ 

Gardiner Metal Co., 4818 So. Campbell Ave., Chicago, III. 

See Co., 58 McDowell, Columbus, Ohio. ‘‘Ruby- 
uid.” 


SOLDER, Silver 

General Pa Co., 30 Forest St., Attleboro, —, 

Handy & Harman, 82 Fulton, New York, N. Y. ‘‘Sil-Fos.” 

White Dental Mfg. Co., S. 8., Industrial Div., 150-4 West 
42nd St., New York, N. Y. 

Wilson Co., H. A., 97 Chestnut, Newark, N. J. ‘‘Wilco.”’ 


SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluid. 

Dunton Co., M. W., Providence, R. I. ‘‘Nokorode.”’ 

General Electric Co., Section Q-2712, Merchandise Dept 
Bridgeport, Conn. 

Gardiner Metal Co., 4818 So. Campbell Ave., Chicago, Ill 

Ruby Chemical Co., 58 McDowell, Columbus, Ohio. ‘‘Ruby 
fluid,’” ‘“Red-Letter.’’ 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


SOLDERING IRONS 

General Electric Co., Schenectady, N. Y. 

Sta- Warm Electric Ce., 565 N. Chestnut St., Ravenna, Ohio 
*“Sta-Warm.’ 

Trent Co., Harold E., 619 N. 54th St., Philadelphia, Pa. 

Vulean Elec. Co., Lynn, Mass. 


SOLDERING POTS. See Pots & Ladles. 
SPEED REDUCER UNITS. See Motor Table 


SPRINGS 

American Steel & Wire Co., 208 S. LaSalle, Chicago, Il. 

Barnes Co., Wallace, Bristol, Conn. 

Barnes-Gibsen-Raymond, Inc., 6400 Miller Ave., Detroit. 

Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. \ 

Gibson Ce., Wm. D., 1800 Clybourn Ave., Chicago, Ill. 

Hubbard Spring Co., M D., Pontiac, Mich. 

Peck Spring Co., Plainville, Conn. 

Raymond Mfg. Co., Corry, Pa. 

Standard Spring & Mfg. Company, Inc., 238—42nd St.. 
Brooklyn, N. a 

Steinen Mfg. Co., Wm., 164 Pennington St., Newark, N. J 


STAMPINGS, Non-metallic 
Continental-Diamond Fibre Co., Newark, Del. 
Richardson Co., Melrose Park (Chicago), Ill. 


STAMPINGS, Small 

Acme Mfg. & Gasket Co., 3421 Market St., Philadelphia, P 

Barnes Co., Wallace, Bristol, Conn. 

Benjamin Electric Mfg. Co., Des Plaines, Il. 

Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y 

Guarantee Specialty Mfg. Co., 9610 Carr Ave., Cleveland, O 

Hubbard Spring Co., M. D., Pontiac, Mich. 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, R. I 

Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chicago, 
I 


ll. 
Sherman Mfg. Co., H. B., Battle Creek, Mich 
Steinen Mfg. Co., Wm., 164 Pennington St., Newark, J 


Thomas & Skinner Steel Products Co., 11i1 East esr St., 
Indianapolis, Ind. 





SPRINGS 


of every description 
Accuracy and quality guaranteed. 
Your inquiries solicited. 


STANDARD SPRING & MFG. CO. INC. 
238 — 42nd Street, Brooklyn, N. Y. 





















MERCURY SWITCHES 
Write for Bulletin 


ENGINEERING 
PRODUCTS 
CORP. 


190 Willow St. 
Waltham, Mass. 





MERCURY SWITCHES 


EXPERT GLASS BLOWERS 
NEON TUBES FOR TRADE 


ALMO MFG. CO. 


475 WASHINGTON ST., NEWARK, N. J. 









80 





LITTLE GEM FOOT PRESS 
Handy device for 
tipping wire ends 
with metal clips 
for soldering, also 
for binding wire 
together. . We 9) 
also can furnish 
clips, terminals SS) 
and markers de- 





sired. f 
H. S. Rich & Co. 
180 So. Water St. by 


Providence, R.I. 
ef] —=—® @ |:b: 


STARTERS, Motor. See Controllers, Motor. 
STEEL BARS & SHAPES 


Ryerson & Son, Inc., Jos. T., Chicago, Ml. 


STEEL SHAFTING, Screw Stock 
Ryerson & Son, Inc., Jos. T., Chicago, III. 


STEEL SHEETS, Electrical 

American Rolling Mill Co., Middletown, Ohix “Ar 
Empire Sheet & Tin Plate Co., Mansfield, Ohio. 
Granite City Steel Co., Granite City, II). 

Newport Rolling Mill Co., Newport, Ky. 

Republic Steel Corp., Youngstown, Ohio. ‘Sil Con.’’ 
Ryerson & Son, Inc., Jos. T., Chicago, Il. 


STEEL SHEETS, Enamelting 

American Rolling Mill Cc Middletown, Ohik “Arm 
Empire Sheet & Tin ‘Plate Co., Mansfield, Ohio. 
Granite City Steel Co., Granite City, Ill. 

Newport Rolling Mill Ce., Newport, Ky. 

Republic Steel Co., Youngstown, Ohio. 

Ryerson & Son, Inc., Jos. T., Chicago, Tl 


STEEL, Stainless 

Acme Steel Co., 2846 Archer Ave., Chicago, Ill. (Strip) 
“*Superstrip.’ 

American Rolling Mill Co., Middletow: Ohi St 
Sheets, Plates “Armco 

American Steel & Wire Co., 208 S. LaSalle, Chicago, III. 

Republic Steel Corp., Youngstown, oO. 

Ryerson & Son, Inc., Jos. T., Chicage, Il. 


STEEL, Strip 

Acme Steel Co., 2846 Archer Ave., Chicago, Ill. (Cold and 
Hot Rolled, Galvanized.) ‘‘Superstrip.’’ 

American Rolling Mill Co., Middletown, Ohio. 

American Steel & Wire Co., 208 S. LaSalle, Chicago, Ill 

Barnes Co., Wallace, Bristol, Conn. (Hot Rolled. ) 

Republic Steel Corp., Youngstown, O. ‘‘Sil Con.’ 

Ryerson & Sons, Inc., Jos. T., Chicago, II] 

Thomas Stel Co., Warren, O. (Bright Finish, Zine Coated 
Copper Coated.) ‘*Thomastrip.’’ 


STRIPPERS, Wire 

Carlander, Henry, 525 W. 146th St., New York, N. Y. 

Pyramid Products Co., 2309 S. State St., Chicago, Ill 
(Bench Type and Hand Type.) 

Wire Stripper Co., 1727 Eastham Ave., East Cleveland, Ohio 


SWITCHES, Mercury 

Almo Mfg. Co., 475 Washington St., Newark, N. J. 

Engineering Products Corp., 190 Willow St., Waltham, Mass 

General Electric Vapor Lamp Co., 887 Adams St., Hoboken 
N. J. ‘‘Kon-nec-tor,’ “Cooper Hewitt.’ 

Hart Mfg. Co., Hartford, Conn. ‘“‘Dizmond H.°’ 

Leland Electrie Co., Dayton, Ohio. ‘‘Kontax,’’ ‘‘Kontrolar.”’ 

Mercoid Corp., 4215 Belmont Ave., Chicago, Il. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave 
South, Minneapolis, Minn. 

Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. \ 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


SWITCHES, Remote Control 
Push Button, Magnetically Operated. 
Allen-Bradley Co., 1309 8. First, Milwaukee, Wis. 
Dunn, Inc., Struthers, 134 N. Juniper St., Phila., Pa 
‘*‘Dunco.’’ 
General Electric Co., Schenectady. N. Y. 
Hart Mfg. Co., Hartford, Conn. ‘Diamond H.’’ 
Trumbull Elec. Mfg. Co., Plainville, Conn. 
Ward Leonard Elec. Co.. 34 South St., Mt. Vernon, N. Y 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


SWITCHES, Snap 

General Electric , Section Q-2712, Merchandise Dept 
Bridgeport, iy 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.” 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


SWITCHES, Snap, Heavy Duty 
For Electric Range and Small Motor Control. 

General Electrie Ce Section Q-2712, Merchandise Dept., 
Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. ‘Diamond H.” 

Trumbull Elec. Mfg. Co., Plainville, Conn. 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


BRASS WASHERS 


Standard sizes in stock. Special sizes made to 

e outs. Also washers and stampings of any @ 
metal. 

Lew Prices e Quick Service 
Guarantee Specialty Mfg. Co. 

9610 Carr Ave. Cleveland, Ohio 






















2 ''long 


54” diam 


Qece, 


¥ 


SEALED THERMOSTAT 


500 Watt capacity. Sturdily 
built to withstand industrial 
conditions. Thermal controls 
of greater capacity built to 
specifications. Also heating 
pad and aquarium thermostats. 


GEO. ULANET CO.., 85 Columbia St., Newark, N. J. 











Carlander 
WIRE STRIPPING MACHINES 


Bench Type 


WIRE CUTTING SHEARS 


Bench Type 


SCREW DRIVER Attachments Used 


with Motor or Spira.-Ratchet Screw Driver 


HENRY CARLANDER 


Tool Manufacturer to the Electrical Trade 
525 West 146th Street, New York, N. Y. 


SWITCHES, Tank 

General Electric C Schenectady, N. Y 

Thompson Clock Co., A C., Bristol, Conn. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


SWITCHES, Time 
General Electric Co Schenectady, N. Y 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 


TACHOMETERS 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 

Weston Elecl. Instrument Co., 582 Frelinghuysen Ave., 
Newark, N. J. 


TAGS, Terminal 
National Band & Tag Co., Newport, Ky. 


TAPE, Cotton, Linen, Silk 

Tape, Sleeving, Webbing. 
General Electric Co., Schenectady, N. Y 
Glenn & Co., J. J., 35 8. Desplaines, Chicago, I1l. 
Mica Insulator Co., 200 Varick, New York, N. Y. 
Respro, Inc., Cranston, R. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


TAPE, Mica 

Continental-Diamond Fibre Co., Newark, Del. 

Mica Insulator Co., 200 Varick, New York, N. Y 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


TAPE, Rubber and Friction 


General Electric Co., Schenectady, N. Y 

**Paragon.”’ 
Glenn & Co., J. J., 35 S. Desplaines St., Chicage, Il 
Mica Insulator Co., 200 Varick, New York, N. Y. 
Respro, Inc., Cranston, R. I. 
Roebling’s Sons Co., John A., Trenton, N. J. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 


TAPE, Varnished Fabric 


Acme Wire Co., New Haven, Conn. 

General Electri ( Section Q-271:2 Merchandise Dept., 
Bridgeport, Conn. 

Mica Insulator Co., 200 Varick, New York, N. Y. 

Respro, Inc., Cranston, R. I. ‘‘Voltape.’’ 

Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa 

TAPING MACHINES, Coil 


Seifert, Inc., E. R., 315 E. Washington St., Syracuse, N. Y. 


TAPPING MACHINES 
Haskins Co., R. G., 4657 W. Fulton St., Chicago, Ill 


TERMINALS, Plain and Locking 
Shakeproof Lock Washer Co., 2533 N. Keeler Ave., Chicago, 
Ii. 


TERMINALS & CONNECTORS 


Jones, Howard B., 2300 Wabansia Ave., Chicago, Ill. (Ter- 
minals and Terminal lates.) 

Littelfuse Laboratories, 4252 Lincoln Ave., Chicago, Ml. 
For Fuses) 

Patten-MacGuyer Co., 17 Virginia Ave., Providence, R. L 

Rich & Co., H. S., 180 South Water St., Providence, R. I. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 

Thompson-Bremer & Co., 1640-A W. Austin Ave., Chicago, 


1, 
Wolverine Tube Co., 1441 Central Ave., Detroit. Mich. 


GASKETS*WASHERS *SHIMS 


LINERS * STAMPING * PUNCHES AND DIES 
Any material, size, shape or quantity. Prompt delivery. 


ACME MFG. & GASKET COMPANY 
3421 Market St., Philadelphia, Pa. 

















em UNFAILING PERFORMANCE 
ASSURED 


OP WRITE FOR BULLETIN 500 
Rens MERCOID CORPORATION 
eae ee) 





OF RELAYS AND ALL KINDS OF AUTOMATIC CONTROLS 


ELMONT AVE. CHICAGO, ILLINOIS 





ADE of Aluminum 
TERMINAL a coer, aan 
T G S Cie") or stamped as ordered. 
-N ee Five styles — widths 
from % ta % in. Write 
for free samples & prices. 
TETANUS ACM NATIONAL BAND , Newport, Ky. 
& TAG CO., Inc. | Dept. W 


cables, etc. 


ELECTRICAL MANUFACTURING 
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U) 








SMALL MOTORS? 


No. 90:L. 


No. 90. — 





For Auto Heaters, Food Mixers, Sirens, 
Burglar Alarms, Grinders, Blowers, etc. 


Two Frame lengths cover power from 1/100 to 
1/20 B.h.p. and speeds from 2000 to 10,000 r. p.m. 
Voltages from 6 to 110, both in A. C. and D. C. 
The shaft is 14” Tool Steel. Outside dia. is 23¢” 
Mounting from Die Cast End. 


We welcome the ee of 
quoting on Special Requirements. 


KENDRICK & DAVIS CO., 
Lebanon, N. H. 


CON-TAC-TOR 


MERCURY SWITCHES 








Mercury to Mercury Type Mercury to Electrode Type 


ON-TAC-TOR Mercury Switches are sturdily built, 

durable and absolutely dependable. They are avail- 
able in a wide variety of sizes and capacities to meet all 
applications. For complete information and recommend- 
ations for your particular requirements, consult the 
Minneapolis-Honeywell engineer in your city or 
write: Minneapolis-Honeywell Regulator Company, 
9810 Fourth Avenue South, Minneapolis, Minnesota. 
Branch and distributing offices in all principal cities. 


MINNEAPOLIS 


HONEYWELL 


Control Systems 
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’ The PROVED 
Way to save 
25% to 40% 

of Drafting Time 


%*eeet & Ee & He SF 


BRUNING 
Drafting Machine 


S. 
<< 








Used by leading industries sneiaiinl the 
country—tried and tested in drafting rooms 
from coast to coast—the Bruning a 
you PROVED savings of 25% to 40% 1 
drafting time. 

Designed with thorough knowledge of 
drafting conditions, this machine entirely 
eliminates the separate use of triangle, T- 
square, scales and protractor . . . produces 
more accurate drawings than old-fashioned 
methods. Made in both standard and civil 
engineers’ models, it demonstrates its 
worth in any drafting room. 

Once you try a Bruning Drafter, you will 
never again be satisfied with hand drafting. 

Take the swre way to lower drafting costs— 
mail the coupon for complete facts about 
the Bruning Drafter. 


BRUNING 


—Leading the field today in 
sensitized papers, reproduc- 


tion processes, drawing ma- SCUce 
terial and drafting room 
equipment. 1597 


CHARLES BRUNING CO., Inc. 
102 Reade St., New York, N. Y. 
IN asic nics ci nieces nuances glad alee 


I want to know more about the Bruning Drafter. Please 
ee 








send me, without obligation, the money-saving facts. 
Name 


Company -.---- 











EYELETS —Regular and Special 
WIRE —Pure zinc wire 
FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 


ZINC—Strip zinc for commercial 
uses 


THE PLATT BRO 
Waterbury, 


8. & CO. 
Conn. 





TESTERS, Coil 
(Includes Armature Growers, trouble shooters and other 
portable testing devices.) See also Instruments. 
Littelfuse Laboratories, 4252 Lincoln Ave., Chicago, Mil. 
(Neon). 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
Weston Elecl. Instrument Corp., 582 Frelinghuysen Arve., 
Newark, N. J. 


TESTING LABORATORIES 

Electrical Testing Laboratories, 80th St. 
New York, N. Y. 

THERMOCOUPLES 

Driver Co., Wilbur B., Newark, N. J. 

THERMOSTATIC METAL 

Baker & Co., Inc., 54 Austin, Newark, N. J 


Chace Valve Co., W. M., 1608 Beard Ave., Detroit, Mich. 
General Plate Co., 30 Forest St., Attleboro, Mass. 


& East End Ave. 


Wilson Co., H. A., 97 Chestnut, Newark, N. J. ‘“‘Wilco.” 
THERMOSTATS 
Dunn, Inc., Struthers, 134 N. Juniper, Phila., Pa. ‘“Dunco.’ 


Edison Electrical Controls Division of Thos. A. Edison, .. 
mL Lakeside Ave., West Orange, = J. 

General Electric Co., Schenectady, = 

Hart Mfg. Co., Hartford, Conn. Diamond H.” 

x 7 mp.” & = Belmont Ave., Chicago, th “Pyro- 


"* **Vasafiame. 
mete cal” Reculater Ce., 2810 Fourth Ave., 
Seuth, Minneapolis. 
Co., George, &5 Tate. Newark, N. J. ‘“Pigmy,”’ 
““Gulco,”” “‘Capsule,”’ ‘‘Firecracker.’’ 


Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
TIMING DEVICES 

Thempson Clock Co., H. C., Bristol, Conn. 
TINSEL, Cord and Thread 


General Electric Co., Section Q-2712, Merchandise Dept 


Bridgeport, Conn. 
Reckbestos Products Corp., New Haven, Cenn. 


TOOLS, Portable, Motor Driven 
Wagner Elec. Corp., 6400 Plymouth Ave., St. Leuis, Me. 


TOOLS AND JIGS 
Stein & Co., Wm. P., 424 St. Paul St., Rochester, N. Y 


TRANSFORMER CORES. See Cores, Trans- 
former. 


TRANSFORMERS, Low Voltage Power 
Acme Elec. & Mfg. Co., 1440 Hamilton Ave., Cleveland, Ohio. 
Cote-Coil Co., 229 Chapman 8&t., Providence, R. I. 

General Electric Co., Section Q-2712, Merchandise Dept 


Bri , Conn. 
General dio Co., Cambridge A, Mass. 
United Transformer On, 74 Spring St., New York, N. Y. 
Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Me. 
Ward Leonard Elec. Co., 34 South St., Mt. Vernon, N. Y 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 


TUBES. See Fibre (Vulcanized). 


TUBES, Paper (Spiral Wrapped) 
Paramount Paper Tube Co., 2035 Charleston St., 
Ill. (Square, Rectangular, Round Shapes.) 


TUBING, Brass & Copper 

Iisco Copper Tube & Products Co., Inc., 5629 Madison Road, 
Cincinnati, Ohio. 

Scovill Mfg. Ce., 65 Mill, Waterbury, Conn. 

Wolverine Tube Co., 1441 Central Ave., Detroit, 


TUBING, Flexible Metallic 

Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y 

White Dental Mfg. Co., S. S., Industrial Div., 150-4 West 
42nd 8t., New York, N. Y. 


TUBING, Phosphor Bronze 
Phosphor Bronze Smelting Co., 2200 Washington Ave., Phila- 
delphia, Pa. 


TUBING, Varnished Fabric (Spaghetti) 

Brand & Co., Wm., 268 Fourth Ave., New York, N. Y 
““Turbo.”” 

General Electric Co., Section Q-2712, Merchandise Dept 
Bridgeport, Conn. 

Glenn & Co., J. J., 35 S. Desplaines, Chicago, _ 

Mica Insulator Co., 200 Varick, New York, N E 
pire.’’ 


IWATLOW ELECTRIC 
ee 


Standard types or engineered to 
YOUR needs 


Chicago, 


Mich. 


The Complete Line 


Rings, Immersion 


By cd Le eis 
i 


alee 


PAPER TUBES 


SPIRAL WRAPPED 
SQUARE—RECTANGULAR—ROUND 


Write for Samples and Prices 


Paramount Paper Tube Company 
2035 Charleston St. Chicago, Il. 





Cartridges, ial 





Automatic 


TIMERS 


for every application 


KWIXSET Timers 
are rugged, simple, 
accurate, convenient. 
Write for details and 
prices. 


The H. C. Thompson 
Clock Co. 


Bristol, Conn. 





SIGNAL KWIXSET 








TUNGSTEN WIRE, Rods, Sheets & Special 
Shapes 

Callite Products Division, 540 39th St., Union City, N. J. 

Cleveland Tungsten Mfg. Co., Ine., 9410 St. Catherine Ave., 
Cleveland, Ohie. 


TWINE, Armature 
Mica Insulator Co., 200 VWarick, New York, N. Y. 


UNDERCUTTERS, Mica. See Slotting Ma- 
chines & Tools. 


UNITS, RODS, GRIDS, ee 


General Electric Cc Schenectady, N 

Rohne Ele cc 112 East 34th St sa neapoli M 
Trent Co., Harold E., 619 N. 54th St Philadelphia, Pa 
Vulcan Ele Co., Lynn, Mass 

Watlow Elec. Mfg. Co., 1326 N 23rd St Louis, M 


Westinghouse Elec. & Mfg. C<« East Pit 

White Dental Mfg. Co., S. S Industrial Di 
42nd St., New York, N. Y 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, Pa 


VALVES, Electrically Operated 
Barber-Colman Co., Rockford, IIl. 

Mercoid Corp., 4215 Belmont Ave., Chicago, III. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
South, Minneapolis, Minn. 


tsburgh, Pa 
150-4 West 


VARNISH, Insulating. See Lacquer, Paint, 
Varnish. 
VOLTMETERS. See Instruments. 


WASHERS, Felt 
Western Felt Works, 4029-4117 Ogden Ave., 


WASHERS, Lock and Spring 

American Nut & Bolt Fastener Co., Pittsburgh, Pa 
Beall Tool Co., East Alton, Ill 

Butchér? & Hart Mfg. Co., Toledo, Ohi 

Eaton Mfg. Co., Massillon, Ohio 

Hobbs Mfg. Co., Worcester, Mass 

National Lock Washer Co., Newark, N. J 
Philadelphia Steel & Wire Corp., Germantow: 
Positive Lock Washer Co., Newark, N. J 


Chicago, Il. 


Phila., Pa 


Shakeproof Lock Washer Co., 2533 N. Keeler Ave Chicago, Ill 
Thompson-Bremer & Co., 1640-A W. Austin Ave., Chicago, Il 
Washburn Co., Worcester, Mas 


WASHERS, Metallic 

Acme Mfg. & Gasket Co., 3421 Market St., Philadelphia, Pa 
Guarantee Specialty Mfg. Ca, 9610 Carr Ave., Cleveland, O. 
Hubbard Spring Co., D., Pontiac, Mich. 


WAX AND COMPOUNDS 
Sealing and Filling; Impregnating; Saturating and Fin- 
ishing; Chatterton’s Compound; Sealing Cement. 
——s Steel & Wire Co., 208 S. La Salle St., Chicago, 


Dolbi Co., John C., 168 Emmett, Newark, N. J. 

General Electric Co., Section Q-2712, Merchandise Dept 
Bridgeport, Conn. 

Glenn & Co., J. J., 35 8. Desplaines St., 


Chicago, Ill. 
200 Varick, New York, N. Y. 
Roebling’s Sons Co., John A., Trenton. N. J. 

Zophar Mills, Inc., 242-246 Lorraine St., Brooklyn, N. Y. 


WELDING RODS & EQUIPMENT 

Becker Brothers Carbon Co., 223 No. Ashland Ave., Chicago, 
Til. (Carbon). 

Callite Products Division, 540 39th St., Union City, N. J. 

Ryerson, Jos. T., & Son, Inc., Chicago, Il. 


WINDERS 
Induction Coil. See Winding Machines, Coil. 
Electromagnet. See Winding Machines, Coil. 


WINDING MACHINES, Coil 

Armature Coil Equipment Co., 2401 Forestdale Ave., 
land, Ohio. ‘Ace’ (For motors only). 

Belden Mfg. Co., 4638 W. Van Buren, Chicago, M1. 

Ideal Commutator Dresser Co., 1008 Park Ave., Sycamore, M11. 

Seifert, Inc., E. R., 315 E. Washington St., Syracuse, N. Y. 


Mica Insulator Co., 


Cleve- 


Universal Winding Co., Providenre, R. I. ‘‘Leesona.’’ 
WINDINGS. See Coils, Finished. 
CROMO_, nEAT- ELEMENTS 












| APPROVED TA. 5 to 1000 watt, 110 or 220 
| CROMO it 4 matey Any shape, for any 
| purpose, made to order. 
Ht AL -EUE LEM N\\V/ Write forsampleand prices. 


112 E. 34th St. 
Minnearol s, Minn. 


ROHNE 1E ELECTRIC co. 











SHERMAN g@ The Complete Line 


Copper and Brass; clip, ring, flat, single ear, 


rolled. Bulletin 13. 
H. B. SHERMAN MFG. CO., Battle Creek, Mich. 


Sold Through TERMINALS 


Jobbers « 





MAGNET WIRE 


Round - Square - Rectangular 
Enameled - Cotton - Silk - Paper 


ANNUNCIATOR WIRE 


Coils - Spools 


THERMOSTAT CONTROL CABLE 


Armored - Braided 
Manufactured by 


THE ANSONIA ELECTRICAL CO. 
59 Main Street Ansonia, Conn. 














WIRE & CATHODES Oxide Coated for Radio 


Tubes, Cathode-Ray Tubes; 
Applications 
Callite Products Division, 540 39th St., Union City, N, J 


WIRE, Armature Bands. See Wire, Bare. 


WIRE, Bare 
Copper, Phosphor Bronze, Steel, Iron; Armature Bandling 
See also Tungsten & Molybdenum. 

American Steel & Wire Co., 208 S. La Salle, Chicage, I. 

Ansonia Electrical Co., 59 Main St., Ansonia, Conn 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. 

Crescent Insulated Wire & Cable Co., Trenton, N. J. 

General Cable Corp., 420 Lexington Ave., New York, N. Y. 

Hoskins Mfg. Co., 4443 Lawton Ave., Detroit, Mich. 

Phosphor Bronze Smelting Co., 2200 Washington Ave., Phils 
delphia, Pa. 

Riverside Metal Co., Riverside, Burlington County, N. J. 

Roebling’s Sons Co., John A., Trenton, N. J. 

Scovill Mfg. Co., 65 Mill, 


WIRE, Copper Clad 
Callite Products Division, 540 39th St., Union City, N. J. 


WIRE, Copperweld 
Callite Products Division, 540 39th St., Union City, N. J. 
General Cable Corp., 420 Lexington Ave., New York, N. Y 


WIRE, Fixture 

Crescent Insulated Wire & Cable Co., Trenton, N. J. 
General Cable Corp., 420 Lexington Ave., New York, N, Y. 
General Electric Co., Section Q-2712 ‘Merch andise Dept., 

Bridgeport, Conn. 

Holyoke Co., Inc., Holyoke, Mass. 
Roebling’s Sons Co., John A., Trenton, N. J. 
Rockbestos Products Corp., New Haven, Conn. 


WIRE FORMS 

American Steel & Wire Co., 208 S. La Salle, Chicago, IIL 
Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y. 
Hubbard Spring Co., M. D., Pontiac, Mich. 

Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE, Insulated 

American Enameled Magnet Wire Co., Port Huron, Mich. 

American Steel & Wire Co., 208 S. La Salle, Chicage, IL 

Ansonia Electrical Co., 59 Main St., Ansonia, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. “‘Cole- 
rubber,’’ ‘‘Nitro."’ 

Crescent Insulated Wire & Cable Co., Trenton, N. J. 

General Cable Corp., 420 Lexington Ave., New York, N. ¥ 
“*Enterite,”’ “Peerless.” 

General Electric Co., Section Y-2710, Merchandise Dept. 
Bridgeport, Conn. ‘“‘GE Flex,’’ ‘‘Deltabeston.’’ 

Holyoke Co., Inc., 720 Main St., Holyoke, Mass. 

Rockbestos Products Corp., New Haven, Conn. 

Roebling’s Sons Co., John A., Trenton, N. J. 


WIRE, Magnet 

Acme Wire Co., New Haven, Conn. 

American Enameled Magnet Wire Co., Port Huron, Mich. 

American Steel & Wire Co., 208 8. La Salle, Chicago, Il. 

Ansonia Electrical Co., 59 Main St., Ansonia, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. “Cot 
enamel,”’ ‘‘Celenamel.”’ 

General Cable Corp., 420 Lexington Ave., New York, N. Y 

General Electric Co., Schenectady, N. Y 

Rockbestos Products Corp., New Haven, Conn. 

Roebling’s Sons Co., John A., Trenton, N. J. 

WIRE, Resistance 


Also Special 


Waterbury, Conn. 


720 Main St., 


Driver Co., Wilbur B. Newark, N. J. ‘*Tophet,’’ ‘‘Cupron,” 
**Fecraloy,’’ “*Hilo,”’ *‘Cobanic,’’ “Radiocarbd,” 
**Radioalloy’’ 

Driver-Harris Co., Harrison, N. J. ‘‘Advance,’’ ‘‘Calido,” 

“Climax,” ‘“‘Hytemco,”’ ‘‘Nilvar,’"’ ‘“Magno,”” ‘‘Lohm,” 
“Gridnic,”” ‘‘Radiohm,’’ ‘‘Ohmax,’’ ‘‘“Midohm,’’ ‘‘Comet,” 


“‘Ideal,”’” ‘‘Karms,’’ ‘Lucero,’ ‘“Nichrome.’’ 
Holyoke Co., Inc., 720 Main St., Holyoke, Mass 
Hoskins Mfg. Co., 4443 Lawton Ave., Detroit, Mich 
‘‘Chromel,’’ ‘‘Copel,’’ ‘‘Chromel-Alumel.”’ 
Jelliff Mfg. Corp., C. O., Southport, Conn. 


WIRE STRIPPERS. See Strippers, Wire. 


ZINC 
~~ Jersey Zine Co., 166 Front, New York, N. Y. “Horse 

ead.’ 
Platt Bros. & Co., Waterbury, Conn. (Strip; Fuse Mets! 

wire. ) 










ELECTRIC HEAT 


From Room to Furnace | FR co NJ | 
Temperatures. Connie 


Strips, Rings, Tubular, Senmnaselot. 
Cartridges, Unit Heaters, Air Heaters 
and Furnace Types. 





Py 619 N. 54th St., 
Harold E. Trent Co. Philadelphia, Pa. 


FLEXIBLE ARMS. 


for portable and therapeutic 
lamps, etc. Made of steel and 
brass in all Finishes. Special 
arms designed to your re- 
quirements. Write for prices. 


238 Kent Ave. Brooklyn, N. Y.J 


@EG US PATENT OFeK 


THE CHAS. FISCHER 
SPRING CO. 
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BEAUTY 


Plus 


UTILITY 


} = too, 


can use this 
valuable 


Bearing Service 


Bakelite feet and handles add not only to the appear- 
ance but to the practical value of any electrical device. 
Molded handles have permanent, lustrous finish which 


contrasts effectively with shining metal, and provides 
ideal insulation against both heat and electricity. 
The Hill-Shaw Company, manufacturers of the nation- 
ally known Vaculator, is another of the prominent 
Middle West firms who have chosen this organization 
to produce their molded parts. You are invited to 
submit details of your problem. 


UITE generallythere isagreater 
recognition than ever before 
in mechanical industry of the 

importance of bearing designs and 
alloys. In that connection increasing 
numbers of machinery and equipment 





manufacturers are availing themselves 
of Bunting’s free engineering, metal- 
lurgical and consulting service. 


CHICAGO MOLDED PRODUCTS CORP. 
2144 WALNUT ST. CHICAGO, ILLINOIS 


Ourassistance in the making up of bear- 
ing specifications often saves money in 
production and assures satisfaction in 
the ownership and use of your product. 
No bearing application is too small to 
merit this expert analysis and disposi- 
tion, for no machine is better than its 
bearings. 





CLOTHS AND TAPES 


To function perfectly any bearing must 
be designed in the proper proportions 
as regardslengthtodiameter, wallthick- 
ness and oil grooving. Perfect bearing 
qualities are made available only 
through properalloyandcorrectdesign. 
Experience reveals that the perfect 
bearing often costs less than one not 
so accurately specified. 


Our vast experience with infinitely vari- 
ous bearing applications andalargeand 
capable research department enable us 
to give you valuable assistance in mak- 
ing bearing specifications. This free 
service does not obligate youinany way. 













FOR MOTOR REPAIR WORK, CABLES, ELEC- 
TRICAL EQUIPMENT, ETC. . . . These Empire 
Cloths and Tapes will meet your most exacting 
requirements. Available in yellow or black. Straight 
or seamless bias cut. 6 The new Price List No. 10] 
describes the complete line as well as Micanite, 
Composite Mica, Lamicoid Laminated Bakelite 
and other insulating materials. Write for a copy. 


MICA INSULATOR COMPANY 


200 VARICK ST., NEW YORK: 542 South Dearborn St., Chicago; 1276 


West Third St., Cleveland .... Branches at Birmingham, Boston, Cincin- 


THE BUNTING BRASS & BRONZE 
COMPANY, TOLEDO, OHIO 


Branches and Warehouses in All Principal Cities 


BUNTING © Li 
PHOSPHOR BRONZE 
BUSHINGS - BEARINGS 


MACHINED AND CENTERED BRONZE BARS 








nati, Los Angeles, San Francisco, Seattle. Canada: Montreal, Toronto. 
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For Manufacturers of 


Motor-Equipped Machines and A\ppliances 


The chief engineer of a company making electrical equipment for the 

automotive industry had a motor design problem, recalled an article some 

months back in ELECTRICAL MANUFACTURING dealing with it, and 

wrote us for it. For the benefit of other machine designers, we list a 

few typical articles appearing in recent issues, on various motor and 
control application problems 


Page 

Toward Quieter Motor-Driven Products... . 13 
Vibration-suppression by various mean 

Selecting Temperature-Sensitive Controls........ acobdeeg ae aa & 33 
Actuating devices of heating and air-conditioning system 

How Good Design Improved Our Machine Tools .......Wm. F. Ridgway 44 
By the Development Engineer, Ingersoll Milling Machine Co. 

Seven Tests for a Good Motor Repair Job........ a 34 
The A B C's of what to do and how to test 

High Speed Motors and Tools........ gebeareme tie wae 24 
Where the series motor is at its best 

é 

Designed-in, Yet Flexible, Drive and Control........... ‘4 17 
Jones & Lamson lathes meet customer ideas 

Motorizing the Modern Business Machine............ 28 
Because the electric way is the better way 

Where Close Timing of Operations Rests on Machine Controls ; 23 
New machine tools gain marked effectiveness 

Shaftless Motors Bring Notable Advantages istedtipale Banik 26 
Heavy machines and light appliances both use them 

All Controls Electrical — and Designed in...............-. ieee ; . 49 
Newest Sellers planer is highly advanced 

Making the Machine Tool and Its Drives and Control a Unit................... 21 
Unification and modernization march hand in hand 

When Motor Production is Thoroughly Organized.................-. ssheGlon 
Research, materials, man-power, machines and tests 

New Designs — Novel Applications... ..............00.e00 05. ai 24, 25 
Some interesting new motor and control applicetions 

Because Quieter Motors Sell More Appliances..............-..... . 8 
To reduce noise either eliminate or suppress vibration 

Why Across-the-Line Starters for Built-in Designs?.................. Eas 32 
Simplicity, reliability and convenience rule 

Where Constant Motor Speeds Are of First Importance... . 3 . 
Governor-controlled motors for light-duty service 

Inclinable Motor Drive Ends Design Problem.... Pek ee ae od Pee ee nee 34 


Another Year's Progress in Designed-in Motor and Control .. .George H. Hall, M.E. 13 


A message for those who design power and control into machines and appliances 
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YOUR 
WIRE 
WOUND 


RESISTANCE PROBLEMS 


From your standpoint as a manufacturer of 
electrical equipment all resistance problems 
simmer down to just ONE thing—to eliminate 
costly failures wherein the replacement of a 
single resistor may entail an expense of many 
dollars on your part. .......- And this, in brief, 
is why dozens of leading industrial users have 
adopted IRC POWER WIRE,WOUNDS. Other 
SAMPLES equally popular IRC Resistor types are made in 
We will gladly a COMPLETE LINE of high and low wattage 
supply samples units for practically every radio. electrical or 
to meet your re- industrial requirement. It should pay you to 
sistor specifica-_ investigate! 


tions. Write for INTERNATIONAL 


Industrial Resis- 


tor Catalog B-25 2100 Arch St. 








RESISTANCE CO. 
Philadelphia, Pa. 


IRC RESISTORS 


Edison Temperature Controls offer sealed protection from 
damaging temperatures in both automatic and manually 
controlled machines. 


EDISON ELECTRICAL CONTROLS DIVISION 


THOMAS A. EDISON, INC. 
43 LAKESIDE AVE. WEST ORANGE, N. J. 


OVER ELEVEN 
MILLION I 
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Performance records on “SA” 
Series Brushes establish the 
Superior commutating proper- 
ties 3s these new grades for 


heavy duty D.C. service. 
he a 


_ eae 


@ These records cover machines of 150 Kw to 4200 
Kw capacity. They include power, railway and steel 
mill service. 

The broad field of service to which “SA” Series 
brushes are suited, and the graduated physical prop- 
erties of the individual grades, permit the selection 
of a brush with the right conbinithis of characteris- 


tics to provide both good commutation and good life. 


UNIFORMITY OF PHYSICAL 
PROPERTIES RESULTS IN UNI- 
FORMITY OF PERFORMANCE 


Let us recommend the grade for your service 


NATIONAL CARBON COMPANY, INC. 
Carbon Sales Division, Cleveland, Ohio 


Unit of Union Carbide [aig and Carbon Corporation 
Branch Sales Offices: 
New York alas he La 


San Francisco 


Chicago 
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ET lt Motors 


MSY Tl at 0% 


] aa ute 


OR refrigerators, washing machines, 

stokers, oil burners, fans, air-condition- 
ing systems and other household and com- 
mercial motor-driven equipment, motor 
DEPENDABILITY is vitally necessary. 
Wagner, with 44 years experience in build- 
ing and servicing motors, has developed a 
complete line of dependable motors for 
such appliances. 


A few distinctive features contributing 
to the dependability of Wagner motors 
are: 


V Steel- backed babbitt- 
lined bearings — steel- 
backed to withstand all 
strains —babbitt-lined to 
prevent “‘bearing seizure”’ 


V Wool-yarn lubrication 
carries an uninterrupted 
supply of filtered oil to all 
parts of the bearing. 





V Rolled-steel frame— 
strong, rigid, will not get 
out of alignment—unbreak- 


able. 


V Insulated stator coils— 
securely wedged in place 
by special tough fibrous slot 


insulation. 


V Special treated stator 
core—carefully baked in 
drying ovens to drive outall 
moisture—windings thoroly 
impregnated with heavy in- 
sulating varnish. 





There’s a dependable Wagner motor ideally suited 
to meet your requirements. Write for Bulletin 167 
which completely describes Wagner motors. 


S$635-3F 





WagnerElectric Orporation 


6400 Plymouth Avenue, SaintLouis,U.S.A. 


MOTORS - TRANSFORMERS - FANS - = BRAKES 
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HANDY ELECTRICAL APPLIANCE TESTER 


Dynamometer type construction—Rugged and Accurate for hard 
portable usage. Uniform scale—easy to read low watts. Meter is 
not affected by external fields. 

4 self contained tester for voltages up to 150 in three ranges— 
0-300; 0-750; 0-1500. Also available for 220 volts, single phase; 
and in higher watt readings. 

Cases are dustproof and moisture proof. Furnished with double 
end attachment cord as illustrated. 


This is but one type of a complete line of electrical indicat- 
ing instruments made by HICKOK,. Full descriptive data 
upon request. 


The Hickok Electrical Instrument Co. 
10514 Dupont Ave. Cleveland, Ohio 














Want a new source for 


MOTORS? 


See pages || 
38 and 39 || 


this issue 








Flea Power 


MOTORS 


A Type for Every Need 
DEPENDABLE 110-volt Induction and 


Universal Motors (AC or DC), both en- 
cased and skeleton types, with or with- 





out built-in gear box that gives range 
of speeds and one or two drive shafts. 
Built to industrial standards. Thous- 
ands in use doing hundreds of different 
jobs. Remarkably low prices on one 
or a million. Also low voltage motors. 


SpeedWa Manufacturin Co. 

1928 Se. Sted Ave. faa: 1. Robabbbetiaieae 
f j CIRCULAR 

Rea IA AR ES TE | ME REE ARIE TALE 
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“They have been making springs and screw machine 
parts long enough to know how to produce economically 
and give real service. Send Peck the blueprints today.” 


l J 


You, too, will find Peck quality 
and service ready to meet your 
requirements. 


PECK 


PLAINVILLE, CONNECTICUT, U.S.A. 





















Want to know who makes designed-in 


CONTROLLERS? 


See pages 
40 and 41 

Nov. 735 
| issue 
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If you plan to motorize an old 
product or develop a new one and 
you require a fractional horse-power 
Universal or Shaded Pole motor, 
choose a SIGNAL motor. SIGNAL 
is a specialist in the small motor 
field. The experience gained over a 
period of 43 years of successful 
motor building is reflected in a high 
quality, dependable, priced-right 
product. 





SIGNAL motors range in size 
from 1/500 H.P. to 1/10 H.P. — Uni- 
versal and Induction Shaded Pole 
types. They are available plain or 
backgeared in a wide range of re- 
duced speeds, for short or long hour 
service. Prices are low because the 
complete motor is built by SIGNAL. 


The illustration above shows the type BM, 
2 pole induction, shaded coil motor, 
1/110 H. P. with or without gear reduction 
mounting feet and housing. 


Send us your motor specifications 
or tell us what you wish to motorize 
and we will help you determine the 
proper motor for your product. 


SIGNAL 4 ELECTRIC MFG. 


Menominee, Michigan 


CO. 


OFFICES IN PRINCIPAL CITIES 
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THERMOLAIN — A heat 
resistant refractory porce- 
lain; for such applications 
as electric ranges, flat- 
irons, air and immersion 
heaters, etc. 


Ghe 


STAR 


PORCEL MPANY 
TRENTON NEW JERSEY 





MAKERS OF ELECTRICAL PORCELAI 
SINCE 1899: Commercial White-Vitrolain’ 


Thermolain’-Nu-Blac *thaadevennl Teidenian’ 












Keeping an eye on 


ee NEW PRODUCTS? 


FLATNESS so 
important in electrical § x 
sheets is an outstanding a 





quality of Granite City Elec- x 

trical Sheets. A_ special | 

manufacturing and inspec- | | 
tion aia ani ie | See pages 42, | 
company to provide un- | 44, 46 & 48 } 
usual flatness. You'll also | this issue | 
find uniform temper, low L__ | 





watt loss, and permeability 
to suit your needs in these 


SRE RA better electrical sheets. | Cc A L L I T kK 


ed Enameling 











Sheets for Tight, Write for Sample TUNGSTEN 
Sine MOLYBDENUM 
Smooth, Hard 4 . 9 DIFFERENT STYLES 
eta k Witse Gal | OVER soo STANDARD STOCK TYPES 
, GRANITE CITY STEEL | @ PRECISION BUILT @ GREATER DEPENDABILITY 
Sample. @ STRONG @ LONG LIFE 
MECHANICALLY @ CONTROLLED CRYSTAL 
@ HIGH DENSITY STRUCTURE 


@ ATTRACTIVELY PRICED 


UA) CONTACTS 


GRANITE CITY, ILLINOIS 
SERA Ee TC URECCH LTA aC eT gS a ae ae ee PRODUCTS CO. 


916 Walnut St., Kansas City, Mo 1613 Pioneer Building, St. Paul ae iii. te 
110 South Dearborn St., Chicago 1502 Mariner Tower, Milwaukee 540 39th STREET UNION CITY, N. J. | 
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GRAY PORCELAIN 
UNGLAZED 


—_____. —__—6 
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- Akron Porcelain is 
satisfying exacting 
buyers. Let us fig- 
ure your require- 
ments. 






ll si 





PORCELAIN 
UNGLAZED 4 


=\. GRAY 


PORCELAIN 


THE AKRON PORCELAIN CO. 
___ Akron, Ohio 





PATENTS? 


See pages 
62, 64, 66, 
68 and 70 


this issue 





|| Interested in checking | 


NEW ELECTRICAL | 





HEAT REFLECTING “ELEMITE” INSURES 
THE LIFE OF THE HEATING ELEMENT 


Hard, Tough, 
i Rugged and 
withstands 
Thermal 
Shock. Any 
Size. Any 
Shape. 


(Oe tre 


| Ne Siels 


Samples for 
testing and 
price esti- 
mates fur- 
nished upon 
request. 


Ail 


\ APPLIANCES , 


THE LOUTHAN MANUFACTURING CO. 
Ceramic Specialists Since 1901 
EAST LIVERPOOL, OHIO, U. S. A. 
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—— The New Lars ae 


°° STREET OOP 


of course! 


T seems the new cars have 

reached a zenith. Such pectenen: 
ance! Such riding comfort! And, 
at prices so surprisingly low! 
Shakeproofis happy tohaveplayed 
a part in this great display of auto- 
motive progress and _— that 
the industry has specified Shake- 
proof Lock Washers for an even 
greater number of applications 
than ever before. The engineers 
who are designing and building 
these great cars know from years 
of experience that Shakeproof’s 
multiple-locking washers never 
let go—that each twisted tooth, 
biting into both nut and work 
surfaces, positively stops any 
backward movement of the nut. 
That is why they depend on 
Shakeproof to keep important 
connections tight and thus assure 


Mbgae breetrns a the utmost in performance. 


atau ity 


SHAKEPROOF 


Lock Washer Company 


Distributors of Shakeproof Products 
Manufactured by Illinois Tool Works 


2533 N. Keeler Ave, Chicago, Ill, 


1. §. Pace. 1,419,564— 
pr gy et 954 


Pk. Pel 
Other Pat. Pe ite ttt tee 
Foreign Pat. 





89 





Type Q Electric 
WILCOLATOR 


A sensitive, high capacity 
thermostat for the remote 


control of temperatures. 


The flexible construction of the Type Q 
Electric Wilcolator makes it partitu- 
larly adaptable to difficult installation 
problems. 


Some of the successful applications of 
this thermostat are listed below: 


Water Heaters 

Fat Fryers 

Doughnut Machines 
Glue Heaters 

Warming Cabinets 
Steam Tables 

Coffee Urns 

Oil Reclaimers 
Wrapping Machinery 
Electric Range Ovens 
Electric Bake Ovens 
Plastic Molding Presses 
Air Conditioning Equipment 
Dryers 

Sterilizers 

Vulcanizers 

Incubators 


Rating 30 amperes 125 volts, 3750 watts 
—20 amperes 250 volts 5000 watts. 


Alternating Current only. 


For Direct Current use a combination 
of thermostat and relay. 


a 
For details, write 





THE WILCOLATOR CO. 
17 Nevada St., Newark, N. J. 





ENGINEER 


thoroughly familiar with the metal- 
lurgy and drawing of resistance 
wire. Should be capable of select- 
ing and supervising the installation 
of equipment. A real opportunity 
for a permanent position. Loeation 
in Middle West. Address Box 312, 
eo ELECTRICAL MANUFACTUR- 


ING. 232 Madison Avenue, New 


Y ork, N. Y . 


Like to obtain copies of 


NEW LITERATURE 


on materials, parts and equipment? 


Fill in coupon 
on page 61 


this issue 





& DRAWING 
STAMPING 


| METAL STAMPING SERVICE __ 
FORMING 
2 || 





Small _— Parts We 


=) va 





Ee Brass, Shales & Steel a 


PATTON-MACGUYER COMPANY 


17 Virginia Avenue, Providence, R. I. 
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Consult COLONIAL QQES FACTORY 


For Correct Electrical 


porcecains PACKING PAY ?? 


Among Colonial's processes 
and finishes, you will find just 
the right porcelain for every 
electrical insulating job. 
For quality and accuracy, 
Colonial Porcelains are 
unsurpassed. 


Material—1B —standard white, 
glazed or unglazed. 


Material—1EWP— white low 


absorption for radio, etc. 


Material—215 —~Refractory for 
heater plates, cores, etc. 


Material — 15-5 —The new un- 
glazed gray. 


Material—H5D—r efractory 


tubing for enameled resistors, etc. 


Send us your blue prints and IN MANY CASES, DECIDEDLY YES! Many 


inquiries. Engineering helpand . ia 

™ a ee electrical products can be individually 
prices furnished promptly by - 
experienced executives. 





packed (i. e. unit-packed) in an attrac- 


The COLONIAL tive Hinde & Dauch corrugated fibre 
INSULATOR Co. box. The advantages are numberless. 


AKRON, OHIO 
Chicago Office—1800 Grace St. 9 ‘ e 
Telephone, GRaceland 0486 sample. 2—The customer receives 


!—The dealer sells from a single floor 





———— undamaged, factory fresh merchandise. 


- ; 3—Customer complaints are greatly 
Want a reliable source for 


MATERIALS, PARTS, | reduced. 4—Handling is simplified. 


| 5—Colorful box printing advertises 
| EQUIPMENT AND | your brand to the ultimate consumer. 
| FINISHES? | 


In the Hinde & Dauch Package Labo- 
ratory you will find many examples of 


sales successes due to skillful packag- 
See Classified 


| 
. - 
ing of merchandise at the factory. 
Index, pp. 72- || 
| 
| 


82, this issue 








2 MODERN METHODS 
OF PACKAGING Electrical 


an 


ie 


Products EXPLAINED 
TM be itt) eae 


=f*2] i Mu 
on 
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THE HINDE & DAUCH PAPER CO. 
325 Decatur Street, Sandusky, Ohio 








~*~ 
Leading electrical manufacturers are regularly purchasing our products. ca caenaaeaae mere’ een 
Over 400 standard items of TERMINALS, TERMINAL PANELS, 
ELECTRICAL PLUGS AND SOCKETS NAMI —_— 
Special panels to your specifications. Write for bulletins just printed. COMPANY —__ 
HOWARD B. JONES ee =a 
2300 Wabansia Avenue Chicago, Ill. — > or 
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Putting a 
Needle thru 
the Eye of a 

Camel 


After all that’s a lot more practical 
than putting a camel thru the eye of 
a needle, and that’s just how Vega 
Chromoxide wire, the only product 
of its kind, can help you solve de- 
sign problems. Engineered to ex- 
tend ‘‘space factor’ limitations, its 
inorganic insulation affords greater 
resistance to time — temperature 
breakdown. In addition to standard 
wire gauges, Vega is available in 
square and rectangular shapes. 

All American enameled magnet 
wires are made with a degree of pre- 
cision, skill and engineering experi- 
ence that has resulted in our supply- 
ing the major requirements of many 
of the largest users of magnet wire. 
Whatever your magnet wire prob- 
lems our engineers will match their 
time against yours to help you solve 
thern. 


MAGNET WIRE 
IN ALL INSULATIONS 


Vega Chromoxide 
wire 

Bare copper wire 

Radio wire 

Antenna wire 

Coils 

Rubber covered 
wire 

Annunciator wire 


ade 





AMERICAN ENAMELED 
MAGNET WIRE COMPANY 
Port Huron, Mich. 


In 1935 


| for your convenience | 
| } 


ELECTRICAL | 
“MANUFACTURING 


published approximately 


. all electrical, classified by 


9000 NEW PATENTS — 
| 
| 


product groups, monthly 





300 NEW PRODUCT REVIEWS 


1] 

i] 

‘ 1 

. new materials, parts, and accessory | 
i | 

1 

| 
i 

i 





| electrical equipment of interest to the 
| manufacturers of all electrically ener- 
| gized machines, appliances & apparatus. 








** Simplicity Itself”’ 






ILSCcO 
| SOLDERLESS LUG 


The simplicity of this lug is its greatest feature. Other features are-—<1) You need only a 
screw driver, wrench, or pliers to tighten wire to connector; (2) Takes only a minute to 
attach wire; (3) It’s very adaptable; will take care of different sizes of wires both solid and 
stranded; (4) Because of the triangular clamping arrangement, the stranded wires are forced 
into a solid mesh; (5) The serrations on the bottom of the flat piece assist greatly in holding 
| 
' 
| 


| 
Approved 
| 
| 



















the wire with a wise-like grip; (6) The set screw does not come in contact with the wire; 
(7) A deeper collar can be furnished to accommodate more than one wire. Send for 


SAMPLES and Prices. 


ILSCO COPPER TUBE& PRODUCTS, Inc. 
5629 Madison Rd. Cincinnati, O. 
















Poerless. 
SINCE 1893 


The Company hasn’tchanged 
much but its Motors are as 
modern as tomorrow. Make 
Peerless your buying head- 
quarters. May we send 
particulars, with copy 
of Bulletin S-1? 


THE PEERLESS ELECTRIC COMPANY 


WEST MARKET ST., WARREN, OHIO a ESTABLISHED 1893 
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USE BETTER SOLDERING LUGS 


Wolverine Lugs are made from the best electro- 
lytic copper of high conductivity and are processed 
under the complete control of Wolverine Engineers. 
The Square End Design offers greater contact area 
and increases the current carrying capacity of the 
lug. For greater safety use Wolverine Lugs. 


WOLVERINE TUBE COMPANY 


1441 Central Ave. Detroit, Michigan 
STOCKS IN ALL PRINCIPAL CITIES 


All those 
engaged in the 
design, engineering, fabrication and 


rebuilding of electrically energized products 


1] read 1 


| ELECTRICAL 
- MANUFACTURING | 














CREW MACHINE 
PRODUCTS & 
PRINGS “arstthes 


TOOLS AND DIES—METAL STAMPINGS 


Dependability—Aceuracy—Uniformity 
Send us your specifications 


WILLIAM STEINEN MFG. CO. 


Newark, N. J. 


164 Pennington Street 











HOMER 


Quality Commutators 





Standard Stock Sizes or 
Built to Specifications 


Materials Of the 
highest quality, closely 
gauged and inspected. 
Accuracy - In design 
and assemblage assures 1] 
smooth running and 
high speed. 
Construction — Sci- 
entific — rugged as 
sures even wear and 
long service. | 


Send for Catalog | 
HOMER 

COMMUTATOR CORP. 
4750 Hough Ave., Cleveland, O. 

















Carried in Stock by Tri-State Supply Corp., Los Angeles, Calif. 





} 
—_— 
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NEON 
GLOW 
LAMPS 


Wherever you use low-wattage lamps—for 
pilot lights, test lights, signal lights, lights on 
control panels, etc.— you can get increased 
lamp life with NEON GLow Lamps. They have 
an average life of 3,000 hours. 

But this long life is just one of the advan- 
tages of these dependable, non-filament lamps. 
They operate without lag .. . have no filament 
to break .. . resist vibration and shock .. . 
and consume but a few cents worth of current 
monthly. 

NEON GLOW LAMPS fit standard light sockets, 
and operate on either AC or DC current. A 
complete range of sizes is offered, from 4 to 
2 watts. Your wholesaler or jobber carries a 
. General Elec- 
tric Vapor Lamp Company, 887 Adams Street, 


Hoboken, N. J. 


complete stock at all times. . 


GENERAL € ELECTRIC 
VAPOR LAMP COMPANY 


663 Copr. 1934, General Electric Vapor Lamp Co. 
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os ALL the manufacturers 
_ & of electrically energized 





machines, appliances 

and apparatus; also 

motor and equipment 
rebuilders 


“# 


for makers of materials, parts, accessory | 
electrical equipment, finishes and processes | | 


ELECTRICAL 
MANUFACTURING | 


GAGE 


39 
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PUBLISHING COMPANY, 
Publishers to the Elects 


bo 


a 


M: .diso1 ] 


I In a lustr 








Avenue, New Yorl 
Since 





ELECTRICAL | 
MANUFACTURING 


...-edited exclusively 
for those engaged in 
the design, engineer- | 
ing, fabrication and 
rebuilding of elec- | 
trically energized 
products 


Girculation 9800 monthly 
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AESOP 


1936 STYLE 


Once there was a Poor Devout 
| Heathen, who purchased an Idol 
with the hope that its Presence 


| would bring Prosperity to his 





House. Daily he prostrated him- 
self before the Carved and 


| Glittering Thing, but he grew 


2 
] this 
Bodine Motor 
protects workers 
} Shattered Fragments Hundreds 


| of Gold Pieces, Hidden in it by ] from carbon monoxide 
| some Former Owner, Rolled out ] poisoning! ° a * a 


Poorer and Poorer. At last. in 


] Exasperation, he Dashed the Idol 











| from its Pedestal. Imagine his | 


Amazement when from the 





| upon the Floor! | 
@ When human life is endangered by high carbon 

| monoxide concentration in the atmospheres of 
| chemical plants, garages, etc., this MSA Carbon 
Monoxide Alarm gives a prompt, loud warning. 

Often the alarm must give protection 24 hours a 

day, and the motor must operate continuously 


Advertisers who use ELEC- 
TRICAL MANUFACTURING are 


Busting the Fetishes of the De- 





pression and Getting the Busi- 
ness. The Selling Word produces 
Telling Results in this Proven 


and Recognized Medium. Here 


is a most Effective Means of 


Tapping the Pent-up Buying 
Power of Electrical Manufac- 
turers in 1936. Join those who 
have already Counted Them- 
selves In for Next Year; so many 
Satisfied Advertisers MUST Be 
Right! 


without a shutdown. Naturally, the Mine Safety 
Appliance Co. sought a driving motor of the utmost 
reliability. They chose a Bodine! 


Hundreds of other special machines are being 
driven by Bodine fractional horsepower motors. 
The Bodine line includes motors of every type, 
from 1/500 to 1/4 H. P. For thirty years Bodine 
engineers have specialized in engineering these 
motors for special jobs. They can help you solve 
your motor drive problem. Write today. Bodine 
Electric Co., 2256 W. Ohio St., Chicago, Ill. 


’. BODINE 
] 


FRACTIONAL H. P. 


MOTORS 








} 
| ENGINEERED FOR YOUR PRODUCT 
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BIMETAL 


Pins Temperature to the Mat 


If you want to keep temperature in its place and do it at 
low cost, Truflex will do the job. Truflex provides accurate 
automatic temperature control for oil, gas, or electrically 
heated devices— makes them safe— makes them sell. 





Truflex is a permanently fused thermostatic bimetal that 
bends or idem at the slightest change in temperature. It 
detects dangerous high or low temperatures. It protects 
electric motors. It operates fire alarms, circuit breakers, 
gas pilots and oil burner controls. It automatically turns 
heat on and off — keeps temperatures correct in dryers, 
mixers, vulcanizers and wrapping machines. It makes 
electric toasters, irons, percolators and heating pads 
completely automatic. 


In fact, Truflex can be economically applied to almost any 
heat-operated product. A complete line of 24 types covers 
a temperature range from 
minus 50° to plus 1200°F. Truflex holds temperature at 


Truflex is uniform—labora- any desired point. Ranges 
tory checked at every stage nn — are typical for 
. a few of the many products 
in manufacture. using Treflex. 

Afreehandbook shows how Reftigncssor Control 40 <3 ’ 
Solder Pots 400 900° F. 
Truflex makes products Electric Ovens 100°—900" F. 
more dependable, more sal- Type Metal ‘ 600°—900° F. 
3 . oc sorbers 50°—130°F. 

able. You will find it a help- Heat Manifold (Auto 
ful guide to closer control Re 300°—1000°F. 
= umidifiers 50 100° F. 
and lower costs for your ElectricPercolators200°— 212°F. 
product. Send foryourcopy | Green Houses 10°— 80°F. 


today. 


GENERAL PLATE CO. 


ATTLEBORO, MASSACHUSETTS 


2044 
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can be fabricated 
hcietaeiik ie. “i EASIER and CHEAPER ... 


Republic Steel Co ; 
Rich & Co., H. S ; 8 ill 

Richardson Co. .... 41 LAST LONGER 
Riverside Metal Co. . 10 wi atl eal Os 
Robbins & Myers, In 7 

Rockbestos Products Cor) € 


Roebling’s Sons, John A eee ae LOOK BETTER... and provide 


Ryerson & Son, Jos. 7 we 
PERFECT INSULATION for 

Sevilla-Biltmore, Hotel 63 C CA PU POS S 
Seymour Mfg. Co 57 . 
Sukeoeeet Fell Washer ( 89 ELE TRI L R E ei 
Sherman Mfg. Co., H. B 82 
— ane Mfg. Co 87 
solar Mtg. Co..... 73 
ee ee: 86 Recognizing the advantages of vulcanized fibre parts 
cutee Some & Me Ce _ - . . » many manufacturers of electrical devices have 
ee Dee Se----: save, 7 chosen Wilmington Fibre for parts that must have the 
Synthane Corp. .. ts 51 highest insulating properties . . . yet, for reasons of 

production economy, must be fabricated easily and 

’ . ; cheaply. 

Taylor & Co eect /4 
Thomas & Skinner Steel Products Co 76 Ee : 
Thompson Clock Co. H. C.. 82 In most cases, additional savings have been effected 
rent Co., arold E ‘ ‘ 82 


by utilizing our facilities to machine the parts. We 
are equipped to turn out parts of practically any 
Ulanet Co., Geo 80 shape... ina plant that has a capacity of 3,000,000 


Universal Clay Products C oy 
parts a day. 
Innumerable uses for Wilmington Fibre and tips on 
Vulcan Electric Co ae * . s ‘ a 
fabricating economies are described in our 32 page 
catalogue . . . write for your FREE copy. 
Wagner Electric Corp 86 
Waterbury Rolling Mills C 76 
Watertown Mfg. Co 68 : 
Watlow Electric Mfg. Co. ; 82 ® as ‘ . 
Weston Electrical Instrument Cor i 7 Wilmington Fibre 
Wiegand “Co., Edwin Lo--.-- | | “1 WILMINGTON FIBRE <= SPECIALTY COMPANY 
Wilcolator Co 90 PIONEERS IN FIBRE FABRICATION WILMINGTON, DELAWARE 
Wilmington Fibre Specialty Co 7 9 
Wolverine Tube Co ere ; ; : 93 
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This statement made twenty years ago is still the BRANDYWINE | 1, oe ¢ 

guarantee. We are turning out today hundreds of parts and pieces tt WU AANA | (JRL 

with the color, finish and consistent accuracy that these years of experi- \ Sacer: 

ence and service have produced. You'll find the proof in the way || Aly 

your first order is-handled. - ———— 

Write for samples and quotations |] 
BRANDYWINE FIBRE PRODUCTS CO. | low about | 
1402 Walnut St., Wilmington, Delaware gqour order ? STUDS | 

e } 
| We take pride in the knowl- SPECIAL 
edge that many of the SCREWS 
| leaders in industry continue 
}] to place their orders with MACHINE 
us. We feel that this is SCREWS 
conclusive proof of quality, 
Hi service and dependability. MACHINE 
| May we quote you on your SCREW AUTS 
order? 


THE PROGRESSIVE MFG. CO. 
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Convenience 
Suspension 
Construction 
Ornamentation A high grade fibre board for electrical 


insulation. A material of quality 


he possessing high tensile and dielectric An extremely hard board 
BEAD i HA IN : strength. Used by many of the leading of superior quality which 
- can be used in place of 

IDENTIFIES 
GOOD LIGHTING EQUIPMENT Pulp Products Department 


as WEST VIRGINIA PULP & PAPER COMPANY 


* TRADE MARK REG. 


U.S. PAT. OFF. BRIDGEPORT, CONN. 230 Park Avenue - New York, N. Y. 35 E. Wacker Drive - Chicago, Ill. 


manufacturers of electricalequipment. ore expensive types of 


insulating materials 
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Your Problems 


are Ours, 
too! 


General Cable DEAD SOFT fine sizes of Magnet Wire 
have tensile strength and shock resistance that have 
won enthusiastic comment in shops where progressively 
higher speed winding has made strength plus an abso- 
lute essential. We have the product that will work on 
your machines. 


Progress in insulation technique and materials has made 

; it possible to reduce overall coil dimensions without sac- 
rificing electrical values. You may design with General 
Cable Magnet Wire in mind. 


A change to General Cable wire should enable your de- 
partment foreman to set up for TIGHT LAY, and SMOOTH 
PRODUCTION with DEAD SOFT WIRE that is amply STRONG. 


Our Sales and Production Engineers will be glad to work 
with yours in taking Magnet Wire off your trouble list. 









ALSO 
IN THE 


IN SQUARE, FLAT AND OTHER SHAPES 
FULL RANGE OF MAGNET WIRE SIZES 












. LOUIS + SEATTLE * WASHINGTON, 0. 





